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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-6 CriocobeH ympaBisiTh CBOMM BPEMEHEM, BHICTPAUBATh M PEATM30BBIBATH TPACKTOPUIO CAMOPA3BUTHS
Ha OCHOBE PUHLIUIIOB 00pa30BaHUs B TEUEHUE BCEH KU3HU

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOEHHS TUCIUIUINHBI:
- IeJaroruyecKuit
- COMPOBOXKICHUS

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
cpepax: 01 ObpazoBanue u Hayka (B cepe MOIIKOILHOTO, HAYAIBHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpeaHero obmero o6pa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBLHOTO 00pa30BaHMS,
JIOTIOJIHUTENIBPHOTO 00pa3oBaHus; B cdepe HayuHbix uccienoBanuii), 03 ComumanbHoe 00cmykuBaHue (B
cdepe COIMaIbHOTO 00CITYKUBAaHHUS U COLMATHLHOTO 00ECIIeUeHNs )

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

YK-6 CnocobeH ynpasisith
CBOUM BpPEMEHEM,
BBICTpPauBaTh U
pean30BBIBaTh
TPaEeKTOPHIO CaMOPa3BUTHS
Ha OCHOBE IIPUHIIUIIOB
00pa3oBaHus B TEUCHHUE
BCEH XKU3HU

[IpoexTHpyeT TpPaeKTOpUIO CBOEro MpodecCHOHAIBHOTO
pocTa M JIMYHOCTHOTO pa3BUTHUS, pacUIMpsSeT CBOH

npodeCcCHOHANBHBIN  Kpyrozop:  OpuoOpeTaer U
UCTIONIb3yeT Ha TpakTHKe O0a30Bble 3HAHUS, YMEHUS U
HaBBIKM M3 Pa3IUuHBIX cdep MnpodecCHoHaTbHON

JACATCIBHOCTH, B TOM 4YHCIJIC BI:Ipa6aTBIBaGT YMCHHC
MOJICIUPOBAHUA TBEPABIX TCII U UX HOBerHOCTGﬁ

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

VYK-6 CrocobGeH ymnpaBiiTh CBOUM BpEMEHEM,
TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE IPUHIIMIIOB 00PAa30BaHUs B TEUCHUE BCEH KU3HU

BBICTpauBaTb U PCaIM30BbIBATH

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOydeHus

Ounas
(cemecTtp)

3aouHasn
(cemectp)

112(3(4]|1]2

3

1 |History&Technology

2(Self skills u
THIOTOPCTBO

3 |Street ganc

4| AHaIUTHYECKOE
YTEeHUE

5 |bu3Hec-IIaHupOBaHU
e B At HBeCT

6 |bronorus pa3BuTHA
YyeJIoBeKa B HOPME U
NaToJIOTHU

7|bupxeBoe neno




Beenenue B
TICUXOJIOTHIO
KPU3UCHBIX
COCTOSIHUH U
OTKJIOHSIOIIETOCS
MTOBEICHUS

Bukrumonorus

Boennas npomnaranna
Kak HHQOPMAIMOHHOE
OpyXHe

11

Bokarckui
MPAKTUKYM

12

Boccranosnenue
HUCTOPUU CEMBH T10
OTKPBITHEIM
WH()OPMAITOHHBIM
0a3zaM JaHHBIX

13

Teiimudukarys B
o0pazoBaHUU

14

T'eneTuka yemoBeka

15

T'eononutuka u
IMOJIMTUYECKAS
reorpadus

16

JIBUTaTenbpHbIN
peXuM (HHCTPYKTOP
Mo pU3HIECKOM

KYJIBTYpE)

17

JleBanbBaliysi HOPMbI
MICUXUYECKOTO U
JUYIHOCTHOTO
pa3BUTHS: IPUYUHBI U
MOCIIEAICTBHSA

18

Hemorpaduaeckue u
MUTPAIMOHHBIC
MPOIIECCHI

19

Jlmaraoctuka u
TICHXOJIOTUYECKUE
TEXHOJIOTUH

PO ITAKTHKA
OTKJIOHSIOIIETOCS
TIOBEICHUS

20

3apyOexxHas
JUTEpaTypa U BHI30OBHI
COBPEMEHHOCTH

21

3apyOeKHBIH
TTon-Bokan

22

3ammura mmpas
YenoBeKa

23

3n0poBbe-PopMUpyI0
IIME TEXHOJIOTHH B
o0Opa3oBarenbHON
cpene

24

I/II‘pOBBIe TCXHOJOTHUH

25

HHCTUTYT ceMbU B
COBPEMEHHOM
olmecTBe




26

UnTepHeT-aHaTNTHKA
— OCHOBa
TPOABMKEHHS
COBPEMEHHOTO
NPEATPHUITUS

27

Kak mo0uth pedeHka:
SMOIMOHAIbHEIN
KOMITOHCHT
POIUTEITHCKOTO
OTHOIIIECHUS

28

KommyHnukamnus u
KOMMYHMKaTHUBHAs
KOMITETEHTHOCTh

29

KommraeHe B cucteme
obecreueHust
0€30I1aCHOCTH
OousHeca

30

Kommexcuas
SKOHOMHUYECKAS
0e30MacHOCTh
ousHeca

31

Komnrerorepnas
rpaduka v Au3aiiH

32

Koutposns 3a
WCTIOJTHEHHEM
PEMOHTOB B
MHOTOKBapTHPHBIX
JIoMax

33

Koyuunr

3¢ (HEeKTUBHOTO
oOmenus. Texuuku
pa3BUTHSA
SMOITUOHAITEHOTO
WHTEJIIEKTa

34

KpenutoBanue
(hM3HUECKUX JTUT]

35

Kputnueckuii
WHCTPYMEHTapUi 1
TIPUHSTHUS PELIEHUN U
apryMeHTaIus

36

KynsTuBupopanue
MHUKPOOPTaHHU3MOB

37

Jlatnna Jlanc

38

JIMHTBHCTHYECKAS
JKCIIEPTH3a CITOPHBIX
TEKCTOB

39

Jluteparypa pycckoro
3apyOeKbs

40

JIngnoe
IUIAaHUPOBAHUE U
yhpaBieHHE pabounuM
BpEMEHEM

41

MeHeKMEHT
Kapbephl: KaK CTaTh
YCIHEITHBIM
pyKOBOAMUTENEM




42

Mertoanka
COCTaBJICHUS
POIOCIOBHOM

43

MGTOL[LI HU3yUCHUA
IMOBCCAHCBHOCTH

44

Mertoasl uzyueHus
CeMBH

45

MexaHu3MBI
MPOTEKAHUS
OpraHUYECKUX
peakiuit

46

Mup coBpeMeHHOTO
HCKYCCTBA:
MOCTMOJICPHUCTCKUN
MPOCKT

47

MupoBble BOIHBI B
CPaBHUTEIBHO-UCTOPH
YECKOM paKypce

48

Mogenu 3neKTpOHHON
KOMMEpINH

49

MonexynapHast
MHKPOOHOJIOTHS U
BHPYCOJIOTHUS

50

MornekynsapHo-0r1oor
WYIECKUE OCHOBBI
MOBEJICHUS U
3aBUCUMOCTEN

51

MotuBanus B
KOYYIHHTE

52

Hainorooonoxenue
OnsHeca

53

Hopme! u ipaBusia
COBPEMEHHOTO
JTUKETA

54

Hopms! si361KOBOTO
0OIIIEeHNS B YCIIOBHSIX
BUPTYaIbLHON Cpebl

55

O6mas ¢puznonorus
MUKPOOPTaHU3MOB

56

OpranuzanmoHHO-IIpa
BOBBIC OCHOBBI
JeSATEIbHOCTH
HEKOMMEPYECKHUX
OopraHu3alui

57

Opranunzanus paboTsl
C IETbMU

58

Opraam3arus paboTs
C ceMbei

59

Opranunzanus paboTsl
CIIOPTUBHOT'O CYbH

60

Opraam3anus
pasBUBatoLIen
MPEIMETHO-TIPOCTPaH
CTBEHHOU Cpebl

61

OCHOBHBIE TIPUEMBI
3¢ (heKTUBHOM padbOTHI
¢ uabopManmen




62

OCHOBEI
aKaJIeMHY€eCKOU
JKABOIUCHU

63

OCHOBEI
apryMeHTaIuu

64

OcHOBEBI 0aIBHOTO
TaHLA

65

OCHOBEI
OMOJIOTUYECKOH
CTaTUCTUKHA

66

OCHOBEI
BHAEO0IOTHHTa

67

OCHOBEI
JIEKOpaTUBHOU
JKUBOTIHCH

68

OCHOBEI JIEIIOBOH
KOMMYHHKAIMH Ha
HHOCTPAHHOM SI3BIKE

69

OCHOBEHI UTPBI HA
OapabaHHOI
YCTaHOBKE

70

OCHOBEHI UTPHI HA
KJIABHIITHBIX
WHCTPYMEHTaX

71

OCHOBEHI UTPHI HA
JNIEKTPOTUTAPE

72

OCHOBEI
KOMMYHHKAIIUU B
WHTEPHET-MIPOCTPAHCT
BE

73

OCHOBEI
KOH(IMKTOIOTUN

74

OcHOBEI
KOIUpaNuTHHTa

75

OCHOBBI KOyYHHTa

76

OCHOBEI JIOTHKHA

77

OCHOBEI JIOrOneauu

78

OCHOBBI
MEIUIIMHCKUX 3HAHUU
B aJJalITUBHOM
(hbU3HUCCKON KYJIBType

+ |+ +

+ |+ +

79

OcHOBBI 00111EH
[IaTOJIOTUH 1
TEPaTOJIOrHH B
aJanTUBHOU
(hbU3HUCCKON KYJIBType

80

OCHOBBI OpTaHU3aAITAH
paboThI ¢ MOJIOIEKBIO

81

OCHOBBI MMPaBUJIBHOTO
INUTaHUA

82

OCHOBBI
MIPEIOCTABICHHUS
JKUJTHITHO-KOMMYHAJIb
HBIX YCIyT
HACEJIEHUTO




&3

OCHOBEI
parMoHaIBLHOTO
MIPUPOJIOTIONIE30BAHUS

&4

OCHOBBI pHUCYHKa

85

OCHOBBEI
COBPEMEHHOTO BOKaJIa

86

OcHOBEI
COBpPEMEHHBIX
METOI0B (HPU3NIECKOTO
aHaJi3a BeUIecTBa

87

OcHoBBI cyneOHOM
JIMHTBUCTUYECKOMN
IKCTICPTH3BI

88

OcHOBBI (HPU3NOTOTUN
Y TUTUEHBI IeTel

&9

OCHOBBI YaCTHOM
[IaTOJIOTHH B
aJanTUBHOU
(hbU3HUCCKON KYJIBType

90

OCHOBHI
3¢ HEeKTUBHOTO
MEHEPKMEHTa

91

OcobennocTH
paccMOTpeHus
CEMENHBIX CIIOPOB

92

OcobeHHocTH
paccMOTpeHuUs
TPYIOBBIX CIIOPOB

93

OcobennocTH
CaMOIIpe3eHTAINN B
ndpoBoit cpene

94

Odopmitenne
pe3yIbTaToB
OMOJIOTHYECKHX
HCCIICIOBaHUHU

95

Ilegarormueckas
TEXHUKA U
MacTepCTBO

96

Ilenarornueckue
TEXHOJIOTUN 00yJCHHUS
1 poBoro
MTOKOJICHUS

97

Ilegarornyeckuii
aAPTUCTH3M

98

Ilegarornueckuii
IU3alH TeXHOIOT Ui
o0yueHus

99

ITucpMeHHbIN
MePEBO JOKYMEHTOB
(hM3HUECKUX JTUT]

100

ITuceMeHHbIN
MepEeBOJ AOKYMEHTOB
FOPUIUYECKUX JINII

101

[InanupoBanue n
OpraHHU3aIus
OMOJIOTUYECKUX
HCCIICAOBAHUI




102

TToBenenue B
MyOJIMYHBIX MECTax

103

IloBcenHEeBHEBIE
PasroBOPEI

104

[To3nanue ceds uepe3
MPaKTHYECKYTO
TICUXOJIOTHIO

105

[To3nanue ceds uepe3
TICUXOIHATHOCTHKY

106

ITonsTne
TICUXOJIOTHYECKOM
TpPaBMEI B
COBpPEMEHHO
MICUXOJI0THH

107

ITocTTpaBMarnueckoe
JUYIHOCTHOE
pa3BUTHE: IPUTOBOP
WA TOYKA
JUYIHOCTHOTO pOCTa

108

TIpaBoBbIE OCHOBBI
MIPUPOJIOTIONIE30BAHUS

109

[IpakTiky™m no
UTPOBBIM
TEXHOJIOTUSM

110

[IpakTukym no
OpraHu3alyu
JIOTOTIEANYECKOM
pabotsl B
JOLIKOJIEHOM
00pa3oBaTeIbHOM
YUpEKACHUH

111

IIpob6nema cmbIcTa
JKU3HH U [IEHHOCTH B
dbunocopuun

112

IIporpammupoBanue
Ha s361Ke Python.
bazoBblii kypc

113

IIporpammupoBanue
Ha s361Ke Python.
IIpoaBuHyTHI KypC

114

IIporpammupoBanue
Ha s361Ke Python.
Pazpabotka
BEO-TIPHIIOKEHUH C
WCIIOJIb30BAHUEM
Flask

115

IIpotuBoneiicTBue
KOPPYILHUH U
(hopmupoBaHHe
AHTUKOPPYNLUOHHOTO
MOBEACHUS TUIHOCTU

116

[Ipodeccronanpubie
KOMTICTCHIINN
THIOTOPA

117

TTcuxuka u Mo3T

10



118

TIcuxomorus
OnaromonyJus, Uim
TICUXOJIOTHS
CYACTIUBOTO
yeoBeKa

119

TIcuxomorus
JIEBUAHTHOH
JIMYHOCTH

120

Ilcuxomorus JACTCTBa

121

Tlcuxonorns
WHIUBUTYAJTA3AITUN 1
TBIOTOPCTBO

122

Tlcuxonorus
KpEaTUBHOCTH

123

TTcuxonorus
KPUTHUYECKOTO
MBIILUIEHUS

124

TTcuxonorus
MOJOJOCTH U
3peNOCTH

125

TIcuxomorus
MOJIPOCTKOBOT'O U
FOHOIIIECKOT'O
BO3pacTa

126

IIcuxonmorus panHero
BO3pacTa

127

Tlcuxonorns
TBOPUYECKOTO
CaMOpPa3BUTHS

128

IIcuxonoro-nenaroru
YECKHE OCHOBBI
WUTPOBBIX TEXHOJIOTUN

129

ITcuxoduznonormaeck
W€ OCHOBBI TTOBEICHUS
Y KOTHUTHBHBIX
(yHKIMA

130

Pexuccypa u
aKTepCKoe
MacTepCTBO

131

PeueBoe uckyccTBO

132

PomocnoBHO-O0norpad
MYECKOe KpaeBeAeHUE

133

Pycckas
nUcaTebCKast
kputnka XIX-XXI
BEKOB

134

Pyccxkuii [Ton-Bokan

135

CaMOMeHeI[)KMeHTZ
MCTOIWKHU U
TCXHOJIOINHA

136

CamMoopranuzanus u
caMoperyisnus B
BUPTYaJIbHOM MHUpE

137

Camopa3BuTue u
aKTepcKoe
MacTepcTBO

11



138

CoBpeMeHHast XuMus
U OKpYJKaromias cpena

139

CoBpeMeHHbIE
WHCTPYMEHTBI JINYHOM
3¢ HEeKTHBHOCTH

140

CoBpeMeHHbIE
METOJIbI XUMUIECKOTO
aHanm3a B
KPUMUHAIMCTHKE

141

CoBpeMeHHbIE
MOJICKYJISIpHO-OHO0JIOT
UYECKUE U
MHKPOOHOJIOTHUYECKIE
METOJIBI B
KPUMUHAIACTHKE

142

CoBpeMeHHbIE
TIOJIXOJIBI K
MIEPCOHATEHOMY
MEHEDKMEHTY

143

CoBpeMeHHbIE
JKOJIOTHYECKHE
POOIEMBI

144

COLII/IS.J'IBHLIG CCTH KaK
KOMMYHUKAIITUOHHBIC
KaHaJIbI

145

Cranpaptusaius u
yIpaBiecHUE
KauyeCTBOM B
PECTOpaHHOM U
TOCTHUHUYHOM
ouzHece

146

Crapran
«Art-pazBuTHe»,
MIPUMEHEHNE METOIOB
apT-TepareBTUYECKOU
paboThI B COITMATTEHOM
MIPOEKTE

147

Crapram uepe3
COLMAJIbHBIE POEKTHI
B HEKOMMEPUYECKOI
OpraHHU3aIuu

148

Crpareruu u npaBuiia
0€e3011aCHOrO
WHBECTUPOBAHHS Ha
(hPMHAHCOBBIX PHIHKAX

149

CrpaxoBaHue
JUYHOCTH

150

Crtpecc-MEHEIKMEHT
1 3¢ heKTHBHOE
B3aUMOJICHCTBHE

151

TearpanbHas
TMeTaroruKa

152

TekcT u 1uckypc B
Hurepuere

153

TeopeTuko-MeToan4e
CKH€ OCHOBBI
BOXKATCKOMN
JESTeNbHOCTH

12



154

Teopus u npaxkTHKa
cyleicTBa B ciopTe

155

Teopus u mpakTUKa
CyJIeHiCcTBa 0 BUJaM
BOCK «I'TO»

156

Texnomorun
BOXKaTCKO
JIESITENLHOCTH

157

TexHosoruu AeI0BOTO
o01eHns

158

Texnonoruu
KOpPPEKIMH PEYEBBIX
HapyIlIeHu! y aerei
JIOLIKOJIBHOTO
BO3pacTa

159

Texnonorun
Menualuy B
pa3peieHuu
KOH(IMKTHBIX
CUTyaui

160

TexHONMOTHH Pa3BUTHUS
BBICIIHX
MICUXUYECKUX
(hyHKIHI

161

Texnomoruu
pediekcuBHO-TBOpYEC
KOTO CaMOpa3BUTHUS

162

TexHoorus u
OpraHu3alus
TOCTUHUYHO-PECTOpPaH
HOT'O KOMILJIEKCa

163

Tpenunr
«MaiiHa-puTHeC»

164

Yrpapistonuii
pECTOpaHOM: Kapbepa,
passutHe u soft-skills

165

DyHKIIMOHATbHAS
COCTAaBJIAIONIAs
3¢ (HEeKTUBHOTO
MEHEKMEHTA

166

Hudposas kyasrypa

167

YeJloBEeK Ha BOMHE KaK
COLIMOKYJBTYPHBIN
(dheHOMeH

168

Okojorus arMocQepsl

169

DKoyorus
rUAPOChEpsI

170

OKOHOMHUKA
MIPUPOJIOTIONIE30BAHUS

171

DKOHOMHKO-TTPABOBBIC
aCIeKTHI CO3JaHus U
pa3BUTHUS
COOCTBEHHOTO
OuzHeca

172

ONEeKTPOHHBINA
Ou3HecC. DIeKTpOHHAs
KOMMEPIIHS

13



173 | 9ueprosdpdpeKTHBHOCT
b H
3HEprocOepeKeHIE B
KWITHITHOU cdepe

174 | 3THOKYNBTYpHBIE
PpEeruoHBI MUpa

175 |FOBeHansHOE TIPaBO

176 |SI3bIK KaKk OOBEKT
CyleOHOM IKCTIEPTU3BI

177 | SI3pIKOBass TUIHOCTH B
BHPTYaJILHOM
MIPOCTPAHCTBE

2. Mecto nucuunimnHbl B cTpykrype OIl 6akanaBpuara:

HucuumnHa «OcHOBBI  3D-MozenupoBaHus

0o0pa30BaTeIbHBIX OTHOIICHUIH,

CrnenuanpHoe (neheKToIorndeckoe) oopazoBaHue.

OTHOCHUTCA K YacCTu,

Jucuunnuza «OcHoBbl 3D-MonenpoBaHus» u3ydaercs B 3 cemecTpe.

3.00beM u conepxaHHue TUCUUILITUHBI

3.1.00beM OUCLUILUINHEL:

dbopMHupyeMoOil  ydaCTHUKAMH
yuebnoro tana OIl mo nampaBiaenuto mnoarotoBku 44.03.03 -

Bun yueOHo# paboTh Qunas 3aounas
(Bcero yacoB) | (Bcero 4yacon)
O0mast Tpy10éMKOCTb TUCHUILIHHBI 72 72
KonrakTHast pabora 32 8
Jlexuuu (Jlexuum) 16 2
[Tpaktuueckue (Ilpakt. pab.) 16 6
CamocrostensHas padota (CP) 40 60
3auer - 4

3.2.Conepxanue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszena/TeMbl Jexmyn | Tpakr. CP KOHTPOJIS
pao.
O|3]|]0|3/[0]|3
3 cemecTp
1 Beenenue. O6mue CobecenoBanue
CBEIICHUS O
KOMIIbIOTEPHOU 2 1 - - |10 | 20
nporpamMme
SketchUp
2 3arycK nporpaMmBbl. CobecenoBanue;
Bri6op mabiaona Brinonnenue
HAaCTpOEK. 2 1 4 1 - - IIPaKTUYECKOTO
WuTtepoeiic 3a/aHus
MIPOTPaMMBbI
3 Hasurarus B ciieHe. CobecenoBaHnue;
[Ipoekuun. 4 i 4 | ) ) Brinonnenne
BusyaneHble cTuiIm PaKTUYECKOTO
3aJaHus
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4 Brigenenue CobecenoBaHnue;
00beKTOB. bazoBbie Brimonnenue
UHCTPYMEHTBI 4 - 4 |12 (18120 IIPaKTUYECKOTO
pPUCOBaHUS U 3aJaHusI
pEeNaKTUPOBAHUS

5 CrnaxuBaHue CobecenoBaHnue;
pebep. Ciomn. Brimonnenue
Bcnomorarensheie, | 4 - 4 2 |12]20 MIPAKTUYECKOTO
KOHCTPYKITHOHHBIE 3aJaHusI
WHCTPYMEHTBI

Tema 1. BBenenue. O0mue cBenennsi 0 komnboTepHoii nporpamme SketchUp (YK-6)
Jlekumus.

SketchUp mmeer BechMa CONHUIHBIA MO MEpPKaM <« KH3HH» KOMIIBIOTEPHBIX MPOTpamMM BO3pacT - €ro
pa3pabotuuk, amepukanckas kommanus ©Last Software, ¢ 1999 mo 2006 1. BeITyCTHJIA TATh BEPCHMA
nporpammel. B 2006 1. SketchUp 6p1:1 mpuobperen kopriopanueit Google, 3HaKkOMO# BCeM MOJI30BaTEISIM
HNutepHeTa, Kak MUHUMYM, MO OJTHOUMEHHOMY MOUCKOBOMY cepBucy. B 2007 1. pemakTop BbIIIEN YKE MO
HOBbIM nMeHeM - Google SketchUp 6, B 2008 mosiBuiicst mepBblid penu3 7-if Bepcuu, a B ceHtssope 2010
BBIIIIEN TIepBbIN penu3 8-it Bepcun. B 2013 1. komanma pa3zpaboruynkos maketa SketchUp mepenuia B pyku
kommnanuu ©Trimble u BeIycTHIIa HOBYIO Bepcuto - SketchUp 2013.

[Iporpamma goctymHa B ABYX BapuaHTax - npodeccuonanbHom SketchUp Pro, u 6ecrmataom - SketchUp.
becnnatnast Bepcusi omnuaercs oT Pro psaoM (yHKIIMOHAIBHBIX OTpaHUYEHH: HEJOCTYNEeH UMIIOPT U
AKCIIOPT (HAMJIOB CaMOTo pacmpoCTpaHEHHOTO «KOHCTpykTopckoro» CAD ¢dopmara (DXF, DWG),
HEJIOCTYTICH 3KcTopT B popmarsl (aitnoB npyrux 3D u Bekropubix dopmaros (3DS, OBJ, PDF, DWG u
ap.). Takum 06pa3zom, CyTh OrpaHUYEHUN COCTOUT B TOM, UTO «OTCEYEHA» BO3MOXKHOCTH OOMEHA BEKTOPHOI
rpadukoii u 3DmozgenssMu co CTOPOHHMMH Tporpammamu. Kpome Toro, B OecIUIaTHYIO BEpPCHIO HE
BKJIIOYCHBl HOBbIE (B 93ToM Bepcuu) wuHCTpyMeHTHl Solid Tools wu 1gBe  «mapTHepckue»
nporpammbl-ipuiiokenus: LayOut u Style Builder. Ho cpa3y MoHO 3aMETUTh, UTO 3TH OTpaHHUYCHUS TSI
HAUMHAIOUIETO MOJIb30BaTENsl COBEPUICHHO HE KPUTUYHBI, U MOKHO HE TOJBKO cpa3dy HauyMHATh U3Y4YECHHE
SketchUp, HO 1 MOTHOLIEHHO BBIMOIHATH NIPAKTUYECKYIO Pa0OTy 1O MOJEIMPOBAHUIO U IPE3CHTAIIMH CBOUX
MIPOEKTOB.

Urak, yto xe takoe SketchUp, m B WeM ero omimuue OT APYrux, oOmIen3BecTHBIX 3D-pemakropon?
M3HauanbHO «MIEOJOTHA» MporpamMmbl Obiia copmynupoBaHa paszpaborumkamu ©Last Software kak
«...ONTHMAJbHOE COYETAHHE AJIETAHTHOCTH M CBOOOIBI AM3aiiHAa «OT PYKH» CO CKOPOCTBIO U THOKOCTBIO
IU(PPOBBIX TEXHONMOTHH...», U «3D - mg Beex!». U 3T npuHImnb! OblTH OiecTsIe BOIJIOMICHBI, IPEX/Ie
BCErO0 - B YHUKAJIBHOM I10 MIPOCTOTE, YA0OCTBY M (PyHKIIMOHAIBHOCTH MHTEp(delice, KOTOPbIi obecrneunBaeT
Kak OBICTPOTY W JIETKOCTb OCBOCHHS, TaK M HENpeB30oWAeHHYI0O uid 3D-penakTopa CKOpPOCTh palOOTHI.
bnaromapst stomy SketchUp mpemocraBisieT MakCHUMaJbHBIM NMPOCTOP MMEHHO AJISi TBOPUECKOW YacTH
paboThl, JaeT BO3MOXKHOCTb TBOPHUTD, (PAKTHUECKU «HE OTPBIBAas PyKy OT KapaHZamia» NpU MHUHUMAJIbHBIX
3aTpaTax Ha TeXHHUYECKUE ACUCTBUSA. A OTCIO[A - €CIIH sl OOJBIIMHCTBA M0JIb30BaTeIel OCBOCHHUE HOBOTO
cneuugpuyeckoro mupa 3D-mMonenrpoBaHus HEU30€KHO BeCbMa TPYIOEMKO U JUIHTENbHO, TO co SketchUp
3TO# mpoOIIeMBbl POCTO He cyuiecTByeT! BykBambHO B MEpBBI pa3, OTKPHIB MPOTrpPaMMy, MOJIH30BATEINb yiKe
yepe3 mojjyaca HauWHaeT ¢ YBJICYCHHEM CKopee He paboTarh, a Urparh B MOAEIHPOBAHUE, JAXKE €CIIU 3TO
ero nepsas 3D-nporpaMma.
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Ceiiuac yxe, Moxanmyil, MOXKHO cka3aTrh, uto SketchUp crtanm pomoHa4albHUKOM HICOJOTHHU IIEJIOTO
HalpaBJICHUs] MaKCUMAJbHO JPYKECTBEHHBIX K ITOJIb30BATENIO MPOTPaMM, OPUEHTUPOBAHHBIX UMEHHO Ha
MPOCTOTY, JIETKOCTb OCBOEHHUS, CKOPOCTb U ynoOcTBO paborbl. Pemakrop amenancs, B TOM 4YHCIE, IS
MOTEHIIMAJIBLHOTO TOJIb30BaTessl, y Kotoporo 3DMonenupoBaHue - TONBKO OAMH (WJIM HE OCHOBHOMW) W3
poeccCHOHANBHBIX HHCTPYMEHTOB, WM BOOOIIE TIPOCTO X000U « st aymim». [IoHATHO, 4TO B 3TOM CiTydae
y HEro HeT HEOOXOIMMOCTH, BO3MOXKHOCTH, Ja U JKEJIaHUS TPATUTh JOJTUE Yachl HA OCBOCHUE IPOMO3IKHX
uHTeppeiicoB U OorpoMHOro uucina (yHKIMA yHUBepcaldbHbIX 3D-penakTtopoB. XapaKTepHO, UTO
aHAJIOTUYHBIN MMOJX0J] Cceifuac Bce yalle MPOCISKUBACTCS U B HOBBIX 3D-penakTopax pa3sHOro Ha3HAYCHUSI.
Bornee TOro - B HEKOTOPHIX U3 HUX MOKHO 3aMETUTH SIBHbIE «CKETYAIIOBCKUE)» YEPThI B MPUHIUIAX PEIICHUS
uHTEepdeiicoB u BooOIIe B cucTeMe ynpasieHus. Hamo oTMeTuTh Takxke, YT0 OCOOCHHO B MOCIIEIHUE TOJIBI
SABHO O0O3HauMIach TEHJAEHIMs Bce Oonee mupokoro «mpusHanusn» SketchUp  croponHuMH
pa3paboTurKaMu, KOTOpBIE BCE Yallle BKIIOYAIOT B CBOM MPOTPAMMBI WIIM HEMOCPEACTBEHHYIO MOIICPIKKY
¢aitnos SketchUp, mim oOMeH JaHHBIMU C HUM Yepe3 CTIeUaIbHBIC TUIATHBL.

Ocraercst TOIBKO YAUBISATHCS, HACKOJIBKO TOYHO B cBOE Bpems paspaboTumku ©Last Software «momanu» B
3Ty BOCTPEOOBAaHHYIO U TIEPCIIEKTUBHYIO «HHIY» JKaHPA...

SketchUp, uro oTpaxeHno u B camom ero Ha3zBanuu (Sketch - ackusz, Habpocok, Up - BBepX) npeaHa3HaYCH
JUIL 3CKU3HOTO, TOMCKOBOro 3DMoznenupoBaHus - W3HAYAJIBHO U TPEXKIE BCEro - C apXUTEKTYPHOMH
cneuuanu3zanueii. OgHako Ha caMoM Jenie, Omarofapsi yHUBEPCAIbHOCTH 3aJI0’KEHHBIX B HEM MEXaHU3MOB
MOJICITHPOBAHMSI, BOBMOKHOCTH W OOJIACTH MPUMEHEHHS OKa3aluch HamHoro mupe - SketchUp ¢ ycmexom
UCTIONB3YIOT 7Sl pa3paboTKH pa3HOOOPA3HBIX MPOEKTOB BO BCEX JKaHpaX Iu3aiiHa, pEeKIaMbl, HHKECHEPHOM
MPOEKTUPOBAHUH, KHHO- U HTPOIPOU3BOACTBE... TPYAHO NEPEUHCIUTD BCE.

HNuTtepecHo mpocienuth uctoputo pocta nomyasipHocTd SketchUp y «3DoOmectBeHHOCTHY. J{OBONBHO
nonro co SketchUp ObIT 3HAKOM TOJIBKO Y3KHI KPYT CIIEIIMAIKUCTOB, B OCHOBHOM - apXHTEKTOPOB, a y HAC B
CTpaHE OH OCTaBajCsl MPAKTUYECKH HEU3BECTHBIM. K TOMy XKe <«JIpyKECTBEHHOCTH» HHTepderica
NporpaMMbl, KaKk HHU TMapajoKcajbHO, HWHOTAA paboTaeT Ha «HETaTWB» - CO3MAeT TPU TEPBOM
MOBEPXHOCTHOM 3HAKOMCTBE BIIEUATIICHHUE HECEPhE3HOTO, JaKe HETIOHOIIEHHOTO peaakropa. Ha camom ke
nerne 3a OOMaHYMBOW MPOCTOTOM, Make «UTPYIICYHOCTHhIO» MHTep(delica (B T.4. B Ha3BaHUAX HEKOTOPHIX
WHCTPYMEHTOB) CKPBIBAIOTCSl KaK 3aMedareIbHbIE BO3MOXHOCTH JUIS PEIICHHS MPAKTUYCCKH BCEX 3a/ad
HU3KOITOJIMTOHATBHOTO 3D-moxenupoBaHusi, TaK W BBICOKas TOYHOCTh IOCTPOCHUH  YPOBHS
npodeccuonanbHbiX CAD (CucteM KOMIBIOTEPHOTO MPOSKTUPOBAHUS) PEIAKTOPOB.

U xoHeuHo, sIBHBIN CKadoOK pocta nomysipHoctu SketchUp mpowusoiien ¢ MOMEHTa «IPUBS3KUY MTPOTPAMMEI
K UHTEpHET-TIpoekTaM koMranuu Google

3D-monenu (http://SketchUp.Google.com/3dwarehouse/) u Google IJIaHeTa 3emuis
(http://earth.Google.com/intl/ru/). J{ns B3auMoneiicTBUs ¢ 3TUMH

npoektamu B SketchUp ObUTH BCTPOEHBI CIIEIMATIBHBIC ONIIMA U HHCTPYMEHTHI.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
YcranoBka SketchUp

Tema 2. 3anmyck nporpaMmbl. Bbi0op madi0Ha HACTPoOeK.
HNurepdeiic nporpammsl (YK-6)
Jlekumus.
3amyck nmporpamMmMabl

Jlnist 3amycka mporpaMMbl HEOOXOIMMO KIIMKHYTh Ha SIPJIBIKE MPOrpaMMbl, HAXOIAIIEMCsl Ha paboueM cToJe,
WK BBIOpaTh yepe3 ctanaaptHyto npouenypy Windows: «Ilyck» > «Bce nmporpamms > «SketchUp».
Br16op mabiaona HacTpoek

[Tocne 3amycka mporpaMMbl OTKpbIBaeTcs padouee mpoctpancTBo SketchUp u B ero meHTpe - OTKpBITOE
Oxno-mmpurmamenne (Welcome to SketchUp), B xoropom HeoOxomumo B pazaene madmoH (Choose
Template) BeIOpaTh apXuUTEKTYpHBIN ma0I0H a1 padoThl (Architectural Design - Millimeters). DToT BEIOOP
NpeAroiiaraeT, 4ro Mbl OyneM pa®oTaTh B pealbHBIX (HU3MUECKUX M3MEPEHHMSIX M BEJIUYMHAX,
COOTBETCTBYIOIIMX POCCHHCKHAM CTaHIApTaM.

HuTepdeiic mporpaMmmbl
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Wrak, nuatepdeiic mporpaMmbl COCTOUT U3 CIEAYIOUINX MoJei: 1 — maBHOe MEeHIO, 2 - KHOTIOYHbIE TaHEeIH,
3 - OKHO MoJieIMpOBaHUsl (CLEHa), 4 — CTpOKa COCTOSIHUSA, 5 - u3MepuTensb. [Ipu KenraHu MOXXHO BKIIIOYUTH
WINA OTKJIIOUUTH JTI0OYI0 KHOMOYHYIO MaHesnb. J[s 3Toro HeoOXoauMo B BEPXHEM MEHIO BBIOparh: «Bum»
(View) > «Ilanenu unctpymeHToB» (Toolbars...). B oTkpbIBIIEMCs TUAIOTOBOM OKHE TIOCTABUThH WIIH yOpaTh
HEOOX0oIMMBbIEe TaTouKu U HaxaTh «OK».

«3axBaTuB» MaHEIb MHCTPYMEHTOB (3a 3aroJIOBOYHYIO0 YacTh), MOXKHO BTSHYTH €€ BHYTph OKHa
MozenupoBanus. Tenepb y maHenu (3a CTPENKM Ha yIIax U CTOPOHAX) MOKHO HM3MEHUThH IPONOPLMH,
«TIEPETAIINTEY B JIF000€ MECTO MM «IPUYATUTH» K 000 U3 rpaHull OKHA. Bripouem, Hafo 3aMeTHTh, YTO
U 110 YMOJIYaHHIO Pa3MEIEHUE MaHeIed HHCTPYMEHTOB BIIOJIHE PAllMOHAIBHO, TAK YTO U3MEHEHHUE ITOIO
CTaHJAPTHOTO MOPsJIKa BPS JIM UMEET CMBICHT 0e3 0c000i1 HEOOXOAUMOCTH. ..

IlepcoHax, KOTOpBIII CTOMT B TOYKE MEPECEUEHMsI OCEH, pacCIlOOKEH B CLIEHE BIIOJIHE YMBIIIIEHHO. OH
HUMEET «IPABUJIbHBIN» CPETHECTATUCTUYECKUN «pocT» ~ 1,7 M, a MOTOMY Ha Ha4aJIbHOM 3Talle MOCTPOCHHUS
(B mycTOH clieHEe) MOXKET OBITh MCIOJIb30BaH KaK MPUOIM3UTENbHBIN «HM3MEpUTENIbh MacuTaday OOBEKTOB
HAIllero BHPTYyaJIbHOTO MHpa. Brnpouem, HuKakoii 0co00il HEOOXOAMMOCTH B €ro NPUCYTCTBHU HET,
MOCKONIBKY Ha camoM Jene SketchUp nMeeT MomHbIe crieuaibHble MEXaHU3Mbl TOYHBIX M3MepeHuil. Tak
YTO OCTABUTH €€ «CKUTh B CLIEHE» WM Cpa3y yAAJIUTH - JEJI0 JINYHBIX NPEATIOYTEHUH.

Tenepp paccMoTpum 11BeTHBIE TUHUN oceil. B SketchUp Tpaaummonnoro OykBeHHOTo 0003HaY€HUs OCEH
HET, 37eChb OHU HMEIT NPOCTOE NBETOBOE KoaupoBaHue. Ocbhb «X» TMpeacTaBieHa CIUIOUIHON
(TIONOXKUTEIBHBIC 3HAYCHUS) U TOUCUHOM (OTpHUIaTeNIbHBIC 3HaUueHUs ) (red) KpacHO# TuHUEH. AHAJIOTHYHO,
ocu: «Y» - 3eneHont (green), «Z» - cunelt (blue) muansiMu. [110CKOCTh, HA KOTOPOM TIEPECEKAIOTCST KpacHas
u 3eneHas och (X u Y), oopasyet (ground plane) - «3emiTt0», a BETUYUHBI 110 OCH «Z» OMPENETAIOT «IOIBEM
WJIH CITyCK» OTHOCUTEIBHO YPOBHS «3EMIIN.

Eme onun oueHp ynoOHbIN MexaHu3M uHTepdeiica SketchUp - KoHTEKCTHBIE MEHIO, KOTOPBIE BBI3BIBAIOTCS
KIIMKOM TIPaBOM KJIABHIIEH MBIIU (KOHTEKCTHBIM KIUKOM) Ha 3JeMeHTaxX (00bekTax) mocTpoeHHuil. B
OCHOBHOM 3TH MEHIO AYyOIHMPYIOT IyHKTHI TEKCTOBBIX MEHIO W KHOIKHM MHCTPYMEHTOB (XOTS HEKOTOpHIE
OIIUH BBI3BIBAIOTCS TOJBKO TAaKUM 00pa3oM), U 00ECHeuMBaIOT OYEHb OBICTPBIM M YAOOHBIN JOCTYH K
HY>KHBIM OTIIUSIM.

[maBHBI OpUHIUI HUX PabOTBHl - COIEp’KaHHE KOHTEKCTHBIX MEHIO H3MEHSETCS B 3aBHCUMOCTH OT
KOHKPETHOTO KOHTEKCTa W TMOKA3bIBAET BCE OMNIIMU, BO3MOXKHBIC HIMEHHO C HUM (BBIOpPAaHHBIM OOBEKTOM) B
JTaHHBIA MOMEHT. B cBsi3u ¢ 3THM paboTa ¢ KOHTEKCTHBIMH MEHIO OyJIeT pacCMaTpUBaThCs Jaliee «I10 XOAY»
KOHKPETHBIX 3a/1a4, CUTyal[uil U OIILIHMN.

Takum o0pa3oMm, NONB30BaTEeIb MO CBOMM IPEANOYTCHUSM MOXKET IIOJIb30BATHCS HECKOJIBKUMU
aJIbTepHAaTUBHBIMU, HanboJiee yI0OHBIMU M TPUBBIYHBIMU JJIS1 HETO, CIIOCOOaMu paboThl ¢ MHTEpdencoM.

IIpakTH4eckoe 3aHATHE.

BremonanTs 3anmyck nmporpammel SketchUp. O3HakomMuThes ¢ mabaoHoM HacTpoek. M3yduuTs uaTepdeiic
IPOTPaMMBEI.

Tema 3. HaBuranus B cuene. [Ipoexknun. Busyaabnbie ctuian (YK-6)

Jlexknus.
Kuonku 11 ynpaBneHust H300paKeHUEM Ha SKpaHe HaXOAATCS Ha TIIaBHOW NaHEeNId HHCTPYMEHTOB
Pan (ITanopamupoBanue)
WNHCcTpyMEHT mepeMeIreHnst KaMephbl B IJIOCKOCTH DKpaHa TOJIBKO BJIEBO, BIIPaBO, BBEPX, BHU3. HeTpymHo
3aMETUTh, YTO ATO TOJHBIA AHATIOT TAKOTO XK€ MHCTpyMeHTa 2D-peqakTopoB, MOCKOIBKY 37€Ch JOCTYITHA
MaHUMYJISIIHS KAMEPOU TOIBKO B HEKOU MIIOCKOCTH, T.€. B IByX U3MEPCHHUSIX.
Zoom (JIyma)
WNuctpymenT yBenudeHusl (IpU ABMKEHHUU Kypcopa BBEpX IO DKpaHy) WM yYMEHbBIICHUS (IBUKCHHE
Kypcopa BHHU3 10 9KpaHy) U300paxXeHUs1 00BEKTa - T.e. MpUOmmKeHus/yaaneHus. GakTuuecku - UMUTAIUSL
OTIEPaTOPCKUX MPHUEMOB «HAe3/la» M «OThE3[a» KaMepbl HA/OT «aKTepa» WUIN padOThl ¢ 3yMMHPOBAHHEM
00BEKTHBA, 3HAKOMBIM BCeM 10 paboTe ¢ (hoTokaMepoi.
BaxHbIif MOMEHT, KOTOPBIN CIEAYeT 3aIOMHUTE CPa3y U YUUTHIBATh B IPUMEHEHUH WHCTPYMEHTOB KaMEphI
- IIEHTP TIPUIIOKEHUS UX JEHCTBUS (TOUKA HAICIMBAHMS B3IVISLAA) MO YMOIYAHHIO OMPENCTSETCS MO3UIHEH
Kypcopa B CLIEHE B JaHHBII MOMEHT.
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Hano umerts B BUy, 4TO MHOI/IA MPOSBISIETCS XapaKTepHasi 0COOCHHOCTh B paboTe «Z00m» — €CJIU B 3TOT
MOMEHT KypCOp HaXOJUTCs B ITyCTOM IIOJI€ CLIEHbI, HHCTPYMEHT PEarupyeT OUEHb «BSUIO», IOUTHU MIEPECTAET
JeiCTBOBATh, MOCKOJIBKY Kak OBl TEpAET «TOYKY OTCUeTa» MNPOCTPAHCTBA CIeHbl. PerieHue mpoOiembl
IPOCTOE - EPe] 3yMMHUPOBAaHUEM TIEpeMeIaeM Kypcop Ha ONMKalIiii BUIUMBIH 0OBEKT.

Eme oqHa QyHKIMS HHCTPYMEHTA, YIIPABIAIOIIas apaMeTpaMu 00bEeKTHBA HallleH BUPTYaIbHOM KaMephl —
«Field of View» (FOV - mone 3penust). 3aMeTHM, 4TO TIPU ATOM cama KaMmepa yxe He MepeMemniaeTcs, T.e.
HaXOAMUTCS B (DUKCUPOBAHHOM IOJIOKEHUH, XOTS BU3YaJIbHO MPOUCXOAUT KakK Obl MpUOIIKEHHE/ yaaleHue
HabOmogaemMoro oObekra. OmIus BKIIOYAETCs yaepxkaHueMm kiaBumm «Shifty, n mosBonseT pacmmpsTh
(IBMKEHHEM KypCOpPOM BBEDPX) WM CyXKaTb (IBMKEHHEM KypCOpPOM BHM3) IIMPHUHY o B3nmsiga. «FOVy»
(bakTHUECKN UMUTHPYET U3MEHEHHE (DOKYCHOTO pacCTOSIHUSL PeaIbHOTO OOBEKTHBA - MbI KaK OBl IOJIydaeM
BO3MO)KHOCTh MEHSATh OOBIYHBIH OOBEKTUB, HAIpUMEp, Ha «IIUPOKOYrONbHBIN». ONHUCHIBATh, Kak
nposiBisieTcs: u3MeHenue «FOVy, He MMeeT cMbIcia - MPOCTO MONpOoOyWTe HHCTPYMEHT B JEHCTBHUH,
paccMaTpuBasi Kakoii- 1n00 OOBEKT, a ellle HalIAHEN - B COYETaHUH ¢ «Z00mp.

Tax e 11 Kamepsl paboTaeT MEXaHW3M Ha3HAYEHHUS! TOUYHBIX YHCIOBBIX mapameTpoB «FOVy, Hanpumep, B
rpanycax «45 deg», wim B (hOKYCHOM pacCTOSHUU «35 mmy, 4TO SKBUBAJICHTHO (DOKYCHOMY PacCTOSTHHIO
peanbHOTO 35MM 00BEKTHBA. 3a7aTh 3TH 3HAUYEHUS MOKHO B CTpOKe «3Meputenby.

Orbit (Bpatenue)

WHcTpyMeHT BpaleHus kamepsl BOKpyr «Target» - Toukm HanenuBaHus B3msaa. [Ipu 3Tom Mbl Kak Obl
«00BeKAaEM € KaMepoll B pykax» Ha (PUKCUPOBAHHOM PACCTOSIHUM BOKPYI 3TOM TOYKH, MOCTOSHHO
YIAEpKUBas B3I HA HEH.

Ilo ymonuyaHuio kKaMepa yAEp>KMBAETCS B BEPTUKAJIBHOM (OTHOCHUTENBHO «3EMIIM») INOJOXKEHHM, HO IPU
HeoOxomumocTu ¢ Haxarod kiaBuiiedt «Ctrl» ock kamepbl MOXXKHO OTKJIOHUTh Ha JIOOOH Yroi, T.e.
HAKJIOHHUTh €€ OTHOCUTENBFHO JIMHUM TOpH30HTa. Bripouem, HEOOXOJUMOCTh TAaKOTO PO/ia MAaHHUITYJISLHMA, BO
BCSKOM CJIy4ae, Ha dTale OCTPOEHUH, IPAaKTUYECKU HE BCTPEYAETCA.

Ecnu Bpamare kamepy, OJHOBPEMEHHO HaXKaB U yAep kuBas kKiaBuily «Shift»y, BpeMeHHO mepexitoyaeMcs B
JIPYroi HHCTPYMEHT — ITaHOpaMHUpoBaHus «Pany.

W emnte ouH, O4EHb CYIIECTBEHHBIN A yI0OCTBa M CKOPOCTH paboThl MOMEHT. «Pany, «Zoom» u «Orbit»
HaxoAsTcs B paboTe MOCTOSIHHO, @ TOTOMY MMEET CMBICI MOJb30BaThCsl HE MYHKTAMH IJIABHOTO MEHIO U
Ja)ke HE KHONKAMM Ha MaHeJIu MHCTPYMEHTOB, a UX aJbTEpHATUBOM, HA3HAYECHHON HAa KOJIECHKO MBILIKH.

CMBICT M NPEeHMYIIECTBO TAKOTO BapHaHTa - BO3MOXHOCTh BPEMEHHOTO NEpEeKIIoYeHHE Ha (yHKLIUU
KaMephl U3 JIF00OTr0 JIpyroro MHCTpyMeHTa 0e3 Bbhixofa u3 Hero! Ckaxkem, npu pucoBaHuu «Line» (MHuUs)
MOXET TIOTpPeOOBaThCs IO XOAY M3MEHUTh 0030p 00BEKTa MOA KypcopoMm (Hampumep, NpHOIU3UTH

n300pakeHue it 00eCedeHns: TOYHOCTH) - IEPEXOIUM Ha PabOTy CO CpeaHel KHOMKOM (konecukoM). [Ipu
9TOM HMHCTPYMEHT PHCOBAaHHUS OCTAE€TCSl AKTHBHBIM, M KaK TOJBKO OTIIyCKAa€M «CKpOJID» (BBIXOAUM W3
«Z0oomy), MOXKeM IPOJOJIKATh (3aBepIIaTh) PUCOBAHUE TEM e HHCTPYMEHTOM «Liney.

Zoom Window (OKHO yBeTUYCHHS)

WNHCTpyMEHT IOKa3a IpaHUL] OKHAa IPOCMOTpa (YBEIMYEHHUS) «PACTATMBAIOLIMMCS HPSIMOYTOJIbHUKOM
BbIOOpa. Takxke kak u «Pan», (hakTHUecKH TMONHBIA aHAJIOT TaKoro e MHCTpyMmeHTa 2D rpaduyeckux
PENAKTOPOB.

Zoom Extents (IToka3ats Bce)

WHCTpyMEHT 17151 0TOOpakeHUsI BCeX 0OBEKTOB CLEHBI OMHOBpeMEHHO. OYeHb MOJIe3eH B CUTYAIUsIX, KOraa
TpeOyeTcsi BOCCTAHOBUTH MOTEPSHHYIO OPHEHTAIMI0 B CLEHE IOCIe KAaKUX-JIMOO CIy4alHBIX WIN
HEyJaYHbIX MaHUMYISALIUN ¢ KaMepol WM MOCJIe UMIIOpTa OYeHb OONBIINX 00BEeKTOB. Jlanee cienyror 1Ba
TaK)Ke OUYeHb HYKHBIX HHCTPYMEHTA, MO3BOJSIOIIUX «BEPHYTHCS» K IMPEAbIIYIIEMY/TIOCIEAYIOMIEMY
«B3MISAY». TO BO3MOXHO, MTOCKOJIBKY Ka)KJI0€ IEHCTBHE C HHCTPYMEHTAaMHU KaMepbl (BXO//BBIXOJ] U3 BH/A,
YCTAaHOBKM TOYKHM B3[VISAa) AaBTOMATHYECKH (UKCHPYIOTCS M 3allOMHHAIOTCS TMPOTPaMMOM, Kak
IIOCJIEJOBATENBHBIE [IATH.

Previous (ITpeapiaymnuii Bum)

NHCTpyMEHT momaroBod OTMEHBI TMOCIAEAHEH (TEKyIleld) yCTaHOBKM TOYKHM B3IIsAJa W BO3Bpara K
MPEbITYILEH.

Next (Cnemxyromiuii Bun)

NHcTpyMeHT momaroBoil OTMEHBI MOCJIEAHEH (TeKyllei) yCTaHOBKM TOYKM B3MNISIa U MEPEMEIIECHUS K
MO CJIEYIOLIEH.
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Position Camera (ITo3umus kamepsi).

Look Around (CMOTpeTh BOKpYT)

OTH 1Ba MHCTpyMeHTa (puc. 3) paboTaroT yalle BCero B Mape M UCIOJIB3YIOTCS Uil YCTAHOBKU KaMmephl
(ToukM B3MIsANA) B HAa3HAYEHHOE MECTO B CIIGHE, Ha OINPENEICHHOW BBICOTE U C OIpPEIeTICHHBIM
HaANpaBI€HUEM B3IVIS/1a, YTO MO3BOJSIET MPUMEHSTHh UX JJIsi KOHTPOJS (MMHUTAIMK) 0030pa CIICHBI C TOUYKH
3peHHS HAXOASIIETOCS B ’TOM MECTE HaOIIOIaTesl.

JJis1 yCTaHOBKH KaMephl BBITTOITHUTE CIEAYIONINE IIATH:

1. Knukaem Ha kHOTIKe HHCTpyMeHTa «Position Cameray - B maHeM cTaTyca MOsSBISIETCS ToJcKa3ka: «Select
the camera position» (BwiOepute mos3umuio kamepsl), a B maHenum «Measurementsy (M3mepurens) -
ycTaHOBJIeHHass 1o ymomdaHuio BenmmunHa «Hight Offset» (BricoTa mombema) kamep Ham «3emieily -
KpacHO-3eJieHbIM I1aHoM oceil. [lo yMomyaHuio 5Ta BENMYMHA YCTAaHOBJEHA, HCXOAS U3
CPEIHECTAaTUCTUYECKOTO pocTa yenoBeka. MOXKHO cpa3y BBECTH CBOE 3HaY€HHE, TO €CTh, KaK Obl U3MEHUTh
POCT HaOIOAATENSI, WIH, TTO-IPYTOMY, - MOJHSATH/OIYCTUTH KaMepy OTHOCHUTEIBHO YPOBHS «3EMIIN.

XOTs 3TO 7K€ MOXKHO CZENaTh U M03XKe, M0CJIe YCTAHOBKH KaMephl Ha MECTO.

2. Knukaem B Hy’KHOM MecCTe CUEHBI (HalpuMep, «3eMJIN» WU «I10JIa» B UHTEPbEpE), YCTaHABINBAs KaMepy
Ha 3Ty Mo3uIuio. [Ipu 3TOM MPOUCXOAUT aBTOMAaTHIECKHUMA MEPEXo1 B pekuM HHCTpyMeHTa «Look Aroundy,
B KOTOpoM Tipu (uxkcupoBaHHOM (!) MOJONKEHMHM KaMephl 1O MECTYy M BBICOTE HaJ «3eMJIeH» MOXeM
MMUTHPOBATh B3Il YEJIOBEKa, CTOSIIET0 HAa MECTE U NMOBOPAUYMBAIOIIETO ITOJIOBY BBEPX, BHU3 MM BOKPYT
ce0s M0 TOPU30HTAIIH, MTEpEMEILIEHHEM Kypcopa HHCTPYMEHTA B 3TUX HampasieHusx. Vau mo-apyromy 3to
MOJKHO TMPEICTaBUTh KaK B3MJIAJ Yepe3 BUIOUCKATENb KaMephl, KOTOpas YCTAaHOBJIEHA M [TOBOPAUYMBAETCS B
mo0oM HampaBieHuH Ha mTaruse... [Ipu sTom B manenu «Measurements» (M3mepurens) BUIUM Tenepb
Bennunny «Eye Hight» - BeicOTy OT 3eMiu a3 HaOmofaressi, KOTOPYI0 MOKHO U3MEHUTh M Ha 3TOM 3Tarle,
a B MMaHENHU cTaryca nmoackasky: «Drag in direction to turn camera» (IToTsHuTEe B HampaBiIeHHUH MOBOPOTa
KaMmephl).

Wuctpyment «Look Around», ecTecTBEHHO, MOXHO BKJIFOYUTH U OTJEIBHO Ha)KaTHEM KHOIKH MHCTPYMEHTA
- B JIFOOOM MOMEHT | Ha JIT0OOM 3Tare padoThl HaJl IPOSKTOM.

EcTh 1 BTOpOIi BapraHT MO3UIIMOHUPOBAHUS KaMepbl M HANPaBJIEHUS B3IVIsAA, HA3bIBaeMblii Ha3HAUEHUEM
«1IETIEBOI» TOYKU, KOTOPBIN yI0OHEe BCErO UCIOJIb30BaTh MO MPUHIIUITY «OT OHOTO OOBEKTa A0 JIPYrorom.
Hns atoro:

1. Kypcopom unctpymenra «Position Cameray KJIMKaeM B TOUYKE YCTAaHOBKH KaMepbl U, YIEP>KUBas KIIABUIILY
MBILIKH, TIEpEMEIaeM Kypcop B LIEJIEBYIO TOUKY, TO €CTh KyAa OJDKEH OBbITh HampasiieH B3, [Ipu aTom
JUIsL KOHTPOJIS TIOSABIISIETCS TOUEUHAS! TAHYIIAsACS JTMHUS TPAEKTOPUU B3IVISAAA.

2. OTtnyctuB Kypcop, MepemeliaeMcss B BHJI CIIEHbl W3 HA3HAYEHHOM TOYKM Ha HA3HAYEHHYIO TOYKY
(00bekT). [Ipu 3TOM TaKke MPOUCXOIUT aBTOMAaTHUECKHI Mepexo B pexxuM nHcTpyMmeHTa «Lock Aroundy.
[Tpoexumu (BHIbI)

Jns ynoOcTBa MOIENMPOBAaHHUS HEOOXOOUMO paccMaTpuBaTh MOJAENb C pPa3HbIX CTOpoH. s sToro
CYLIECTBYIOT CTaHAAPTHBIE OPTOTOHAJIbHBIE U NIEPCIIEKTUBHBIE BUBI (IPOEKIMHU). IIepeKiItounTh MpOEeKIUI0
MOXKHO 4epe3 raBHoe MeHio: «Camera» (Kamepa) > «Standard Views» (CranmapTHble BHUIBI), WIH Ha
MaHeJI UHCTPYMEHTOB « Viewsy» (Buuer).

ITo nopsinky crnenoBanust: «Iso» (M3omerpus); «Top» (Cepxy); «Front» (Cnepemm); «Right» (Cnpasa)
«Back» (C3amn); «Left» (Cnesa). Kpome Toro, ects eme Bua «Bottom» (CHH3Y), KOTOPBIA HE MPEICTaBICH
KHOIIKOW Ha MAaHEIU MHCTPYMEHTOB (KaK JOBOJIBHO PEIKO MCIIOJIb3YEMBIH) U TOCTYIIEH TOJIBKO U3 ITIaBHOTO
Mmento «Cameray» (Kamepa) > «Standard Views» (CtangapTHbIC BUIIBI).

Co craHmapTHBIMM BUJAMHU CBSI3aH €II€ OIWH JONOJHUTEIbHBIH MEXaHHU3M 0030pa (TOJIBKO M3 MEHIO
«Cameray - kamepa) - BeIOOp pexkuma B3maaa mexnay «Parallel Projections» (IlapamiensHbIiM), B KOTOpOM
BCE JIMHUU BJOJb KaKJOW M3 OCed MapajuleibHbl (T.e. B OPTOTOHAJIBHBIX MpoeKIusax) mwin «Perspectivey
(ITepcniekTUBHBIM), C IEPCHIEKTUBHBIMH UCKAKEHUSAMH (OH U BKJIFOUEH 110 YMOJIYaHMUIO).

3nech ke, B MeHI0 «Camera» (Kamepa) Bumum eme oquH crienu(pHUEcKUl, TakKe YCIOBHBI BapuaHT
npoekiun - «Two-Point Perspective» (JByxToueuHasi mepcrekTHBa), KOTOPhI OTINYAETCS TEM, YTO BCE
BEPTUKAIN MMOCTPOCHUN MapajliesbHbl, CHHEH OCH M MEXAy COOOM, a MepcreKThBa padoTaeT TOIBKO JUIs
TOPU30HTAJIbHBIX HAIPABICHUM.
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CrnencTBueM Takoro MexaHu3Mma SIBISICTCSI TO, YTO U3 MHCTPYMEHTOB «PYYHOI» KaMepbl paboTaioT TOJIBKO
«Pan» u «Zoomy. IIpu mombITKe BpaleHne Kamepsl HHCTpYMEHTOM «Orbit» MPOUCXOAUT aBTOMAaTHYECKUIH
BBIXOJ] M3 3TOr0 peXuma B IEPCHEKTUBHYIO nIpoekuuto. Ha mpaktuke «JlByxroueuHas NEpPCHEKTHBA»
TPaAULIMOHHO NMPUMEHSETCSI B KOHCTPYKTOPCKOM U apXUTEKTYPHOM MPOEKTUPOBAHUM - HAIIPUMEP, MOXKET
OKa3arbCsi HambOosee ynoOHOW M HAIISAHOM Ul MOKa3a WHTephepa momelneHus. OTKIIoYeHHE, «CHATHE
ranouku» y ctpok MmeHio «Parallel Projections» m «Two-Point Perspective» paBHOLIEHHO BKJIIOUEHHIO,
nepexoay B pexum «Perspectivey.

Busyanbnsle ctuinmn

DTO THUMHWYHAS TPAKTUYCCKH Ui BceX 3D-pemakTopoB (YHKIMS — BO3MOXKHOCTH BBIOOpA pasziIHUHBIX
CTHIJICH (PEKUMOB) OTOOpaKEHUS TOBEPXHOCTEH U pedep, GOpMUPYIOITHX 0OBEKTHI Ha dKpaHe. J[ero B ToM,
9TO B PsJIE CUTyallii MaKCUMAJIbHO PEAJMCTHUYHBIA BHJ MoJelu (KOHEYHO, Hauboliee HAIISIAHBIA |
IPHUSATHBIA B3MISY») MOXET Ha CaMOM JIeJie CO3[aBaTh MPOOJIEMbI, HAPUMEp, JJIsi BBIOOpA OTIEIBHBIX
aneMeHToB. KpoMe Toro, HekoTopele (DYHKIIMH IOCTYITHBI TOJBKO 3a CUET CIICIHAIBHBIX, «CITY)KEOHBIX)
cTuiei oroOpakeHus. M, KOHEYHO, OMWH W3 IJIaBHBIX ()AaKTOPOB BHIOOpA TEKYIIEro CTWIIS IUKTYETCS
COOOpaKCHHSIMU PAIMOHATBHON «3arpy3km» KOMIIBIOTEpa, a 3HAuuT, CKOPOCTH H KOM(OPTHOCTH
MOJICITUPOBAHHSI.

3nech MPUHIMI TPOCTON - Ha3HaYaeM MUHHUMAJBHO JOCTATOYHBIA CTHJIb OTOOpa)KEHUsS I yAOOHOH M
ObICTpOIl paboThl B Tekyliel 3amadye. CymecTByeT BO3MOXHOCTh BBIOPATh WJIM CTaHAAPTHBIC BU3YyabHBIC
CTHJIM OOBEKTOB HJIM HACTPOUTH UX CAMOCTOSITEIHHO.

CrannapTHble BU3yalbHbIE CTHIIN TTOBEPXHOCTEH OOBEKTOB

BriOparh ctunm MokHO U3 T1aBHOTO MeHIO «View» (Bum) > «Face Style» (Ctwib moBepXHOCTH), a TaK ke
Ha KHOMOYHOU maHenu «Styles» (Ctwm).

Bbl MOXeTe nCnoab30BaTh CIAEIYIONINE CTUIIH:

- «Shaded with Textures» - TOHUpOBaHHBIHN ¢ TEKCTypaMH (MaKCUMaJbHAs PEATUCTUIHOCTh PEH/ICPHUHTA);

- «Shaded» - TornpoBaHHBIN («OKpackay 0e3 Mmoka3a TEKCTYp);

- «Hidden Line» - ckpbIThle TUHUH (TIPEABIIYIINI BAPHAHT B UEPHO-0EIOM BapUaHTE);

- «Monochromey - 6ecuiBeTHBIN (0TOOpaXKEHUE JTUIIEBOTO M M3HAHOYHOTO

«Face/Backface» 1iBera moBepXHOCTH MOJIEIH);

- «X-Ray» - monynpo3paunocts (paboTaeT B mape ¢ J00bIM U3 YEThIPEX paHee OMUCAHHBIX CTUJIEH);

- «Wireframe» - kapkac (oToOpakaroTcs TOIbKO pedpa MOBEpXHOCTEH );

- «Back Edges» - pebpa c3amu (mMomympo3padHblii PEeXHUM, albTepHATHBHBIN CTUIO «X-Ray», Taxke
paboTaeT B mape ¢ 4YeThIPbMS IIEPBBIMU CTUIISIMU).

CrannmapTtHbie cTUIU pedep

W3 rnaBHoro MeHto «View» (Bun) > «Edge Style» (Ctuib pebep) MOKHO

BBIOpATh CIENYIONINE CTUIIH:

- «Display Edges» - moka3siBath pedpa (pedpa CTaHOBSITCS OTHON CTaHIAPTHOM TOJIINHBI);

- «Profiles» - cuyaTHBIE pedpa (YTONIIEHHBIC TMHUH TOJIHKO BHEIITHUX Ta0apUTOB);

- «Depth Cue» - pebpa no nryOuHe (HMOAYEpKUBaHUE ITTYOMHBI MPOCTPAHCTBA 3a CUET OTOOPAKEHUS UX
OoJiee )XUPHBIMU Ha MEepeTHEeM IUTaHe, YEM Ha 3a7HEM);

- «Extension» - yanuHeHne pedep (YATUHIET KaXIyI0 JUHHIO 32 MPeesibl €€ KOHEUHBIX TeOMETPUIECKHUX
TOUEK);

- «Back Edges» - pebpa c3aau (oToOpaxaer MyHKTUPHBIMU JIMHUSAMH TPOTHBOIOIOKHBIE pedpa MOAETIH).
HacTtpauBaemble BU3yaabHbIE CTHIIN

CymiecTByeT OTJENBHOE JUATIOrOBOE OKHO, B KOTOPOM COCPEIOTOYEHO TOJHOE, pPa3BEPHYTOE yIpaBlICHUE
BCEMH BO3MOKHOCTSIMM YIIPaBICHUSA CTWISAMH, a (aKTHUECKH - BU3yanuszauuu, penaepunra SketchUp.
OTKpBITH €r0 MOXKHO Yepe3 maBHoe MeHIo: « Window» (OxHo) > «Stylesy» (Ctunm). 3nech HaxoasTcst TpU
OCHOBHBIX pasjerna:

- «Select» - BbIOOp (HO3BOJIAET BHIOpATh OJMH M3 OMOMMOTEYHBIX CTUJICH, BOSMOXKHO M JJIS AalibHEHIIEH
HACTPOMKH);

- «Edit» - pemaktupoBaHue (M3MEHEHHE MapaMEeTPOB TEKYIIETO aKTUBHOTO CTWJISI MPOEKTa: CTHIISA pedep
«Edge», rpanmeit «Face», ¢ona «Background», BomsHOro 3naka «Watermark», 1BeTOBOH HacCTpOWKW
ANIEMEHTOB 00BbeKTa U uHTEepdeiica «Modeling);
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- «Mix» - cMech (3Ta 3aKjajka MpeJHa3HaYeHa /Ui CO3/1aHUs HOBBIX CTHIICH, KaK KOMOMHALIMHU PAa3TUYHBIX
KaTeropuil HaCTPOEK U3 HECKOJIBKUX JAPYTUX CTUIIEH KOJUIEKIIVH).
IIpakTH4Yeckoe 3aHATHE.
O3HaKOMJICHHUE C NIEMEHTAaMU HaBUTALMU B CLEHE, C IPOEKIMUAMHU. M3ydyeHne BU3yalIbHbIX CTHIIEH

Tema 4. BoinesieHue 00beKT0B. bazoBbie HHCTPYMEHTbI PUCOBAHMA U
penaxktupoBanus (YK-6)
Jlexknus.
Select (Bp100Op)
PaccmoTrpuM cambiii TpocTol citydaid - KIIMKaeM KHOTMKY «Select (BKI0o4aeM MHCTPYMEHT), U Jjajiee B OKHE
MOJICIMPOBAHMSI BEIOMpAEM Kakoil- 1100 00BEKT OMHOYHBIM KJIMKOM Ha HEM - OH TYT K€ MOJCBEYMBACTCS
rabapuTOM U3 CHHMX JIMHUH, MIOKa3bIBasi, 4YTO OMIUS BEIOOpA COCTOSIIACK.
Takum 06pa3oM, MPOU3BOAUTCS «EAUHUYHBIN» BIOOp. Bo3MOXKEH Takke «MHOXECTBEHHBIN» BBIOOD, KOT/Ia
TpeOyeTcst «coOpaTky BMECTE HECKOJIBKO 00BEKTOB. J{JIs1 3TOro mocienoBaTeabHo, M0 OYepeu, KIMKaeM Ha
HUX ¢ Haxkaroi knaBumien «Shifty. IIpu 3ToM y cTpenku Kypcopa MOSIBISIOTCS 3HAUKU «IUTIOC» U «MUHYCY,
YTO U MOACKA3bIBACT BO3MOKHOCTb ITOTIEPEMEHHOTO J100aBICHUS WM UCKIIIOUEHUS 3JIEMEHTOB U3 BBIOOpA.
OOparuM BHUMaHHE Ha UCIOJIb30BaHKUE B IporpaMMe (GyHKIMOHANBHBIX KinaBuil («Shifty, «Ctrly, «Alt» Ha
KJIAaBUATYpE) - Jajiee YBUIIUM, YTO M PUMEHEHHE B PA3HBIX HHCTPYMEHTAX U OMIIHSIX U PA3HBIX COYCTAHUSIX
HE TOJIBKO pAacUIMpseT BAPHUAHTHOCTb JEHCTBUH, HO HMHOIA W TPEBpallaeTCs B COBEPIICHHO
CaMOCTOSITENIbHBIC JIOTIOHUTENbHBIC (DYHKIIUH.
W eme onuH BapuaHT BBHIOOPAa PaMKOH - 3TO «pPACTATUBAIOIIMKCS MPSIMOYTOJIBHHMK (OT OJHOTO yIVa 10
MIPOTHUBOJICKAIIETO MO JUATOHAIIN).
Onnako B SketchUp oH HaMHOTO «yMHEI» - €Clli CTPOMM €ro, pacTsAruBas cjeBa HarpaBo, BHIOMpaeTcs
TOJIBKO T€ OOBEKTHl (WIM UX OTAEIbHBIC AJIEMEHTHI) KOTOPbIE MOJHOCTHIO MONANAIOT BHYTpPh. A eciu
(BHMMaHHe!) pacTAruBaeM CcCIpaBa HAJIE€BO - BBIOMpAETCS €IIle M BCE TO, YTO IEPECEKAroT CTOPOHBI
NpSMOYTOJIbHUKA, T.€. BHIOMpAeTCs OOBEKT (NIEMEHT) IIETUKOM, JTaKe €CIIM PaMKOil mepecekaeTcs TOJIBKO
€ro 4acTh.
U obmmiee mpaBmiio - TeKynuii BIOOp OymeT CHAT (OTMEHEH) MPU BBIOOpPE JPYroro o0ObeKTa, MHCTPYMEHTA,
WX TIPOCTO KIIMKOM B JIFOOOM ITyCTOM IMPOCTPAHCTBE OKHA MOJICIUPOBAHUS. 3aMETUM, YTO TOT K€ MPUHLIUT
JEUCTBYET U AJISl BCEX OCTAIbHBIX HHCTPYMEHTOB.
Br160op B ObICTpOY MTOCIEI0BATEIHLHOCTH
OTOT MEXaHU3M IO3BOJISIET OYEHb OBICTPO, HCIIONb3Ys TOIBKO PAa3HOE YUCIIO KIIMKOB MBIIIKON Ha JII0OOOM U3
3IIEMEHTOB MOCTPOCHUS OTAETHHOTO 00BEKTA, MOTYYaTh pa3HbIe PE3yabTaThl BHIOOpA:
- OMUHOYHBIN KUK (3HaKOMasi (PyHKITHUS ) - BBIOMPAETCS TONBKO OJUHOYHBIN JIEMEHT O KypCOpOM;
- IBOWHOMN KJIMK (HEBa)XKHO, HA MOBEPXHOCTH WJIM Ha JTIOOOM U3 €€ pedep) - OMHOBPEMEHHBIN BHIOOP M ATOU
MOBEPXHOCTH, U BCEX ee pedep;
- TPOWHOM KJIWK (Ha JIF0OOM 3JIEMEHTE TIOCTPOCHHUS) — OJTHOBPEMEHHBIN BBIOOP BCEX CMEKHBIX JIEMEHTOB,
MIPUHAJICKANTUX OJHOMY OTACIHPHOMY TOCTPOCHHIO (OOBEKTY).
Eraser (JlacTuk)
ByxBasbHbIN 1epeBos 3ByUuT Kak «CTHparenb», HO Mbl OylAeM HCIHOJIb30BaTh 0ojiee MPUBBIYHOE MOHSATHE
«Jlactuk». OcHOBHOe HaszHaueHHe «JlacTMKay OUEBMAHO - YHAIATH (CTHPATh) HEHYXKHbBIE 3JIEMEHTHI
IIOCTPOCHUM.
B npunnumne, 0e3 HEro MOXXHO MU OOOMTHUCH, TOCKOJIBKY AaHAJOTUYHOE JAEWCTBHE HaJa BbIOpaHHBIM
AJIEMEHTOM CTaHJAPTHO BBITIONHSET KiaBuia «Dely kinaBuatypsl. OHako npu yaajaeHuu JUHUHN (pedep) oH
HAMHOTO YI0OHEW — B 3TOM Cily4ae JOCTAaTOYHO MPOCTO MpoBecTH «JlacTukom» (yaep>KuBasi JIEBYIO KHOIKY
MBIILIKH) MOMNepeK JUHUHU (WU Cpa3y HECKONbKHUX JMHUI). ECTh y Hero u emle mapa JOMOTHUTEIbHBIX
(YHKIIUNA, HO TTOCKOJIBKY 3TO COBCEM JpyTrasi TemMa - 00 3TOM MO3Ke.
NuctpymenTs! pucoBanus. Line (muHus)
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Wrak, nepBblil BApUAHT AJIs1 CO3/IaHMSI JJUHUU: TIOMELIAEM KypCOp Ha CLIEHE B CTApPTOBYIO TOUKY > KIIMKAeM
> TSHEeM JIMHUIO > KJIMKAeM BTOPOM pa3, 0003Hauasi KOHEYHYIO0 TOUKY. ECTh M BTOpOI BapHaHT (eciu Tak
MOKaXeTcs yAoOHe!): KIMKaeM B CTapTOBOM TOUKE > TSHEM JIMHMIO > OTIIYCKAaeM B KOHEYHOW TOYKE > B
none «l3mepurensy BBOOUM JUIMHY OTpE3Ka > HaxXMMaeM «BBOI». W, KOHEYHO, MO Xomy oOparaem
BHMMAaHHUE Ha TMOJACKA3KH, COMPOBOXKIAIOIINE PUCOBAHME: IIBETHAsI MOJICBETKA - PUCOBAHHUE MapaliIeIbHO
ocsiM. JlJI 3aBepILCHNs] pUCOBAaHUs HaxKaTh «Escy.
Teneps npoBeneM Kypcopom Mo JUHHUH (06€3 KIMKOB) - BUAUM IOJICKAa3KH, BCILIBIBAIOIINE NIPU MOMAJaHUU
Ha T.H. «KOHTPOJIbHBIE TOUK». Habop TakuxX TOUEK y pa3HbIX FIEMEHTOB MOXKET PAa3IUYaThCs.
Kpome 3HakoMBIX yke KOHEUHBIX Todek, BumuM «Midpoint» (cepennna) u «On Edge» (ma pebpe), T.c. Ha
mo00i npyroi (KpoMe KOHEUHBIX M CEPEIMHHON) TOuKe Ha JHUHUH. OHU MO3BOJISIOT JIETKO M aOCOJIOTHO
TOYHO pa3Memniarb Kypcop TMpH TOCTPOCHHSIX, TMOCKoibKy B SketchUp nelictByer eme oauH
MPUHLMIAATIBHBIA MexaHu3M - «Snapping» (IIpuBsizku) - «mpununaHus, IpUMarHUYUBaHUSI) Kypcopa K
KOHTPOJIbHBIM TOYKaM, KaK TOJIBKO KypCOp OKa3bIBaeTCsl HA HEKOM MUHUMAJIBHOM PACCTOSIHUU OT HHX.
Takum 00pa3zom, ¢ MOMOIIbIO MHCTPYMEHTa «JIMHUS», MOKHO HapHCOBaTh CIOXKHBIE, Pa3HOOOpa3HbIE IO
(bopMe KOHTYpBL. 3aMKHYThIE KOHTYPbl aBTOMaTUYECKU CTPOST BHYTPHU ceOsl MOBEPXHOCTH.
LlenbHble TUHUH-peOpa MPH B3aMMHOM IE€PECEUEHUN WM MPUMBIKAHUM aBTOMAaTHYECKH pa3lelsioTcs Ha
OTIENIbHbIE «KYCKH» - CEIMEHTHl B TOYKE IepecedeHus. LlenbHyr0 MOBEPXHOCTh MOXKHO pa3JelIUTh Ha
000€ YHCIIO OTACIBHBIX YaCTEH-TIOBEPXHOCTEH, €CIIM paccedb €€ JIMHUIMH OT «pedpa 1o pedpar. To xe
MPOM30MIET TP PHUCOBAHWU HOBOM 3aMKHYTOH (PUTYpHI MO MOBEpXHOCTH. COOTBETCTBEHHO, YyHAJICHHE
TaKuX BHYTPEHHHUX pebdep (v Guryp) BOCCTAHOBHT HEITbHOCTD MMOBEPXHOCTH.
Arc (myra)
NHcTpyMeHT pucOBaHUS YTOBBIX (APOYHBIX) AJIEMEHTOB, MMEIOIIMM TpU TE€OMETPUUYECKHUX IapaMerpa:
CTapTOBYIO TOUKY, KOHEUHYIO TOUKY (PAacCTOSHHME MEXIYy HUMH - XOpAa AYIM) M AUCTAHLHIO (BBICOTY)
noabemMa. COOTBETCTBEHHO, UCIIONB3YEM TOT K€ TOPSA0K PUCOBAHMS: BEIOMpaeM HWHCTPYMEHT > KIIMKAeM B
CTapTOBOM TOUKE > pacTATMBAEM Ha JJIMHY XOPJAbl U KJIMKA€M B KOHEYHOW TOYKE > MEpEeMEIIaeM Kypcop
MEePHEHAUKYISIPHO XOP/E Ha HY)KHYIO BBICOTY MOAbEMA U TPETbUM KJIIMKOM 33aBEPIIAEM MTOCTPOCHUE.
[Ipu akkypaTHOM, MEHJICHHOM BBITTUBAHWU BBICOTHI TOJbEMA B OINPEACICHHBIH MOMEHT OUIYIIAETCS
«3a3y0OprHa» Ha TPACKTOPUU JIBUKECHHUS, & PSAAOM C KypCOPOM TMOSBUTCS TEKCTOBAs MOJACKA3Ka O TOM, YTO
JOCTUTHYTA BEJIMYMHA IOAbEMa, paBHas mojoBuHE oKpyxHOCTH «Half-Cirdey.
Ecnu Hauate pucoBaHMs BTOPOMl TyT'M B TOM K€ MJIOCKOCTU OT KOHEYHOM TOYKHU YK€ MOCTPOEHHOM, TO MPHU
BBITSITUBAHUU BBICOTHI TMOABEMA B OMPEIEICHHBII MOMEHT pSIOM C KypCOpOM TOSBHTCS TEKCTOBas
MOJICKa3Ka O TOM, YTO JOCTHUIVIM KPHMBHU3HBI, COOTBETCTBYIOIIECH KacaTelbHOU K nepBoil ayre «Tangent at
Vertex», a Takke 3Ta KacarejbHas Jyra IOJCBEYMBACTCS B 3e€J€HO- roiqyOod mBeT. Takum oOpazom,
CTPOUTCA HICATBHO TJIABHBINA MEPEXOJO0T OJHOM AYTH K APYTOM.
3amMeTuM, 9TO JyTa - MEPBBIA TUIIWMYHBIN MPECTaBUTENb «IceBIOKpUBBIX» SketchUp, kotopsie Ha camom
Jielie COCTOSIT W3 TOCIIEAOBaTEeIbHOTO Habopa MpsSMOIMHEHHBIX cerMeHTOB. M 4yem ux Oomblie, Tem
BHU3yaJllbHO OoJiee «IuUIaBHEM M3rud» KpuBod. VMI3MEHHUTH KOJIMYECTBO CETMEHTOB MOXKHO 4epe3 IVIaBHOE
MeHo: «Window» (OxHo) > «Entity Info» (Mudopmanms mo oobekry).

Freehand (Ot pykn)

WHCTpYMEHT pUCOBaHMS HEPETYNIAPHBIX HENPEPHIBHBIX JUHHUHA B (popMe KPUBOIMHEHHBIX AIIEMEHTOB W3
CBSI3aHHBIX IPSIMOJIMHEHHBIX CETMEHTOB.

@DaKTUYECKH 3TO PUCOBAHHE «CBOOOJHBIM KapaHAAIIOM», TOYHEE - MBIIKOW C TOCTOSHHO Ha)KaTou
KHOTIKOM. 371ech paboTaroT BCe Te K€ MEXaHU3Mbl PUCOBAaHMS KPUBBIX, YTO U JJIS JIMHUH, U IS TYyT.

Kpome Toro, ectes Bapmant 3toro ke wuHCTpymeHTa «3D Polyline» (3D Ilomunuuusi) - pucyercs
aHaJIOTUYHO, HO MpH Haxarod kiaBuime «Shifty. DToT Tun daxTryeckun BooOIe HE SBISAETCA IEMEHTOM
MOCTPOCHUH, HUKAaK HE BOCIPHUHUMACTCS MPOLECCOPOM M TOAWUTCSH, TMOXKAIYyH, TOJIBKO IS
«IEKOPUPOBAHUS.

Rectangle (ITpsiMoyroabHHK)

NHCTpyMEHT WCTHONB3yeTCS JUIsl pUCOBaHUSA IUIOCKUX (uryp (dakTtudeckm — cpa3dy MTOBEPXHOCTEH)
MIPSIMOYTOIBHOM (POPMBI.



Jiis co3naHus IpSIMOYTOJIBHHUKA: KIIMKAeM B CTAPTOBOM TOUKE (3TO OyJeT MEepBBIN yroi MpsIMOYTOTbHHUKA) >
pacTsaruBaeM > KJIMKaeM BTOpOH pa3, 0003Hadas KOHEYHYIO TOYKY IOCTPOCHHUS - MPOTHBOJICIKAIIHIA
JMaroHaJIbHBINA yroi. ECTh 1 BTOpoii BapHaHT (ecliu Tak MOKaXKeTcs yJ00He): KJIMKaeM B CTapTOBOM TOYKE
> TSHEM JIMHHUIO > OTIyCKaeM KJIaBHUIIy B KOHEYHOW Touke > B mose «l3Mepurensy BBOOUM JIIUHY H
mUpUHy (depe3 TOUKYy C 3arsToil) > HaXuMaeM «BBOI». ECTECTBEHHO, TYT K€ aBTOMaTHYECKH 00paszyeTcs
«Face» (IloBepxHOCTB), a CTOPOHBI TMPSMOYTOJIbLHHUKA cTaHOBsTCS ero «Edges» (PebOpamu). U cpazy
3alIOMHHAEM MPUHIUIHAIBHYI0  «OTPAHUYUTEIBHYI0» OCOOCHHOCTh HWHCTPYMEHTa -  CTOPOHBI
MPSIMOYTOJIBHUKA MOTYT CTPOUTHCS TOJIBKO MapalIeNbHO (M MEePIEHAUKYISIPHO) OCSIM CLICHBI.

Ecnu mepen 3aBepriaromiuM KIMKOM ITOJIBUTATh MBIIIKY, MEHSSI MPOMOPIIMHA CTOPOH MPSMOYTOJIbHUKA Ha
OnMM3KHe K KBaJpary, B KaKOW-TO MOMEHT MOXHO «IOHWMarh» TMOJOKEHHEe, KOTJa y Kypcopa IOSBUTCS
noackazka «Square» (KBagpar) u ToueuHas nuaroHasibHas JIMHUS, TOBOPSLIME O TOM, YTO IOJIYYHIIU
TpeOyeMbIil pe3ylbTar. AHAJOTUYHBIE TOJCKA3KH BO3HHUKAIOT MPU JOCTIDKEHUS MPOMOPIUN «30J0TOTO
ceuenus» - «Golden Sectiony.

Circle (Okpy>XHOCTb)

WHucTpyMeHT pucoBaHMs MPaBUIIBHBIX OKpyKHOCTeH. HaunHaeM ¢ ykazaHus MepBbIM KJIMKOM TOUKH LIEHTpa
> mepeMeliaeM Kypcop Ha HYXHBIH paauyc > KIMKaeM BTOpOMl pa3, 0003Hauas KOHEUHYIO TOYKY
MOCTPOEHHUS.

Bropoii cnoco0: kiaMkKaeM B TOYKE LIEHTpa > IMepeMellaeM Kypcop Ha HYXKHBIM paauyc > OTIyCKaeMm
KJIaBUILly B KOHEYHOM To4yke > B nose «M3mepurenb» BBOAMM paauyCc > HaxxuMaeM «BBOm». TyT ke
aBTomMaruyecku obOpasyercs «Face» (IloBepxXxHOCTB), a CErMEHTHl OTPAaHMYMBAIOIIETO KOHTypa Kpyra
cra”oBsTcs ee «Edges» (Pebpamu).

CymiecTByeT BO3MOXKHOCTh M3MEHHUTh PaJUyC M KOJIMYECTBO CETMEHTOB, KOTOPBIC BIHMSIOT Ha IJIABHOCTH
KOHTYpa OKpY>KHOCTH. [[71s1 3T0r0 He00X01MMo BEIOpaTh uepe3 riaBHoe MeHio: « Window» > «Entity Infoy.
Polygon (MHoOroyronbHuUK)

WHCTpyMEHT cO31aHUSI MHOTOYTOJBHBIX (UTYp, (AKTUUECKH — BIUCAHHBIX B OKPYXHOCTb, C YHCIOM
CTOpOH OT 3 10 999.

[locne BbIOOpa MHCTpYMEHTA CTAHIAPTHBIM Kypcop H3MEHSETCS Ha «KapaHJall» C JOMOJHUTEIbHBIM
cumBoiioM. B mone «W3meputenb» BBOAMM KOJIMYECTBO CTOPOH M HaXKMMaeM «BBOI». HaunHaem
MOCTPOEHHUE KIIMKOM B HAMEUEHHOW TOUKE LIEHTpa > MepeMelliaeM Kypcop B CTOPOHY Ha HYXHBIH paauyc >
B noJie «M3mMepuTenb» BBOIUM paguyc > HAKUMAEM «BBO.

Tak >xe, KaKk ¥ NpeAbLAYLIeM clyyae, U3MEHHUTh PaJuyC M KOJIWYECTBO CTOPOH MHOTOYTOJbHUKA MOXHO
yepe3 miaBHoe MeHto: « Windowy > «Entity Infoy.

B GonbmmHCcTBE CciydaeB 0OBEKTHI CO3MAIOTCS WM B IIOCKOCTH «XY» WM Ha TPaHU IPYroro oObEKTa.
CymiectByeT BO3MOXKHOCTbH CO3[aTh 3JIEMEHT OTIENbHO, B JIIOOOM MECTE MPOCTPAHCTBA, B TUIOCKOCTH,
napajuieIbHOM TpaHu JI000ro apyroro oowvekra. J[is sToro HeoOXOomMMO: BBHIOpATh JI0OOH MHCTPYMEHT
pUCOBaHUS > HABECTH Kypcop Ha rpaHb oOBbEKTa > HaXaTh W yAepKuBaTh KiaBuiny «Shifty > oTBectn
Kypcop B CBOOOHOE MECTO MPOCTPAHCTBA U HAPUCOBATh OOBEKT.

HNucTpymeHTs! penakTupoBanus. Move (repemMenieHne)

HucTpyMeHT «Movey» HCIIOIb3yeTCsl ISl IepeMEICHNUs TI0O0BIX 00BEKTOB, 3JIEMEHTOB ITOCTPOCHUIN WU JIJIs
WX WUCKAXEHUSA 3a CYET MEpPEMEIICHUs OTACTbHBIX 4YacTel, a TakK e o0NlagaeT eme HECKOIbKHUMH
JIOTIOJTHUTETHbHBIMU (DYHKITHSIMH.

Jlst mepeMeniieHnst OMHOTO 00BbEKTa MPeABapUTEIbHBIN BEIOOP HeoOs3aTeneH. Ecinu nepemeniaere 00beKT,
COCTOSIIIUN U3 HECKOJBKUX YacTel, TO HEOOXOIMMO 10 TIepeHOCca BOCIIONIb30BaThCsl HHCTPYMEHTOM «Select»
(BBIOOD) [J1s1 MX BBIZICTICHUSI.

HaumnaeMm nepeHoc Mozenu KJIMKOM B 0a30BOH TOUKe > mepeMeraeM Kypcop B HYXKHYIO CTOPOHY (I[BETHast
MOJICBETKA O3HAYaeT MapajuleNbHO OcsiM) > B molie «VI3Mepurensy BBOAUM pPACCTOSHHUE > HaKUMaeM
«BBOI.

Bo Bpems mepeHoca mpu ucrnosnb3oBaHUU KiaBuiu «Shifty nrwkenune OynmeT 3aUKCHPOBAHO TOJBKO IO
OJTHOMY HAIIpaBJICHUIO. AHAJOTHMYHBIN MeXaHU3M (UKCAlMU YMPaBISIETCS KJIABHIIAMU KJIaBUATYpPhl CO
CTpEeJIKaMHu.

Eme omna odenp 3ameuarenbHas QYHKIOHWS MHCTPYMEHTa — BO3MOXHOCTh HOIHOBPEMEHHOTO C
nepeMeIieHueM KOMPOBaHUs TEPEMEIIaeMOro IeMEHTA.
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BriOpaB MHCTpYMEHT, mepel HJIM BO BpeMs mepeMmelneHus kimkaeM kmasuiry «Ctrl» (yaepxuBarh He
o0s13arenbHO). Ilpu 3TOM, KpoMe MOACKAa3KU HAINPaBICHUS, [IBETOM JIMHUU PSAAOM C KypCOPOM IOSIBIISETCS
ellle O/IHa TO/ICKA3Ka - CUMBOJI «+» U MOSBIISIETCS KOS OOBEKTa.

Jlnis co3aHusl HECKOJIBKUX KOMMM (MacCUB U3 2JIEMEHTOB), BOCIIONB3YHTECH CIEAYIOUIMMHU CIIOCO0aMu:

1. Ecnu 3apaHee M3BECTHO KOJIMUYECTBO KOIMM M PAaCCTOSHUS MEXAY HUMH, TO HAaYMHAEM KONMPOBAaHHE
MOJIENTU KIIMKOM B 0a30BOI TOUKE > IepeMeIiaeM Kypcop B HY>KHYIO CTOPOHY (LIBETHAs IOJICBETKA 0O3HAYaeT
napajuieIbHO OcsAM) > B nosie «V3mepurens» BBOAMM pacCTOSHUE > Ha)KMMaeM «BBOI» > B IOJIE
«M3mepurenb» BBOAUM *n (N - KOJIUYECTBO 3JIEMEHTOB) > HAXXHUMAaEM «BBOJ.

2. Ecnu 3apaHee u3BecTHO 0OIIee PAacCTOSHHE MEXIY NEPBbIM U MOCICTHUM SJIEMEHTOM U KOJIHUYECTBO
KOIWH, TO HAYMHAEeM KOIMHMPOBAHU MOJEIH KIMKOM B 0a30BOil TOUKe > mepeMeIaeM Kypcop B HYXKHYIO
CTOpOHY > B mnojie «3mepuTensy» BBOAUM 00I1Iee pacCTOSHUE > HAKUMAEM «BBOA» > B nosie «3meputensy
BBOJIUM /N (N - KOJTUYECTBO MPOMEKYTKOM MEXKIY IEMEHTaMM) > HAKUMAEM «BBOI».

Rotate (Bpaienue)

WHcTpyMeHT BpalieHHsi 00bEKTOB «ILETHKOMY WIIM UX UCKa)KEHUS 3a CUET BpallleHUs! OTAEIbHBIX 3JIEMEHTOB
MOCTPOCHUH.

[locne BpIOOpa HWHCTPyMEHTa CTaHAAPTHBIA Kypcop H3MEHSETCS Ha H300pakeHHe TpPaHCIOPTUpa
(Protractor) ¢ KpyroBeIMH CTpelKaMH. 3aMeTHUM, 4To pabora «Protractor», kak ¥ JAPyruxX WHCTPYMEHTOB
Moau(pUKaLUN, KOHTPOIUPYETCS TOYHBIMU YUCTIOBBIMU U3MEPEHUSIMH, TOYHEE — YITIOBHIMU BEJIMYMHAMH.
BaxxHbIii MOMEHT - IUIOCKOCTh U OCh BpallleHUs] 00bEKTa ONMPEACISIOTCS MOJIOKEHHEM M OpUEHTaluei B
npoctpanctBe «TpaHcmoprupa» mnepex HauanoMm BpameHus. Jng ¢ukcamum «Tpancmoptupa» B
MIPOCTPAHCTBE HEOOXOAMMO HABECTH KypCOp Ha HYKHYIO TUIOCKOCTh (TpaHb), HAXKaTh U yAepKuBaTh «Shift»
710 MOMEHTA yCTaHOBKH 0a30BOI TOUYKH.

Jlnst BpaleHus: OAHOTO 00BbEKTa MPEABAPUTEIBHBIN BEIOOP HEOOs3aTEICH.

Ecam Bpamaere oOBEKT, COCTOSIIIMA M3 HECKOJIBKUX YacTeH, TO HEOOXOJMMO 3apaHee BOCIOIb30BaThCS
nHCTpyMeHTOM «Select» (BriOop) my1st MX BBIICICHHUS.

Haunnaem BpaiieHue mMojesid KJIMKOM B 0a30BOi TOYKE > MOBOpPAYMBAEM KypCOp B HYKHYIO CTOPOHY > B
nosnie «M3mMepuTenb» BBOAUM Yo B Ipaycax > HAXKHUMAEM «BBOI.

Tak ke, kak u pu nepeHoce, knasua «Ctrl» mo3BosseT co3naBarh Konuu. ToT e MPUHLUI 3aJI0KEH AJIs
CO3/IaHUsl KPYyroBOro MaccuBa. TOJBKO BMECTO 3HAYEHMsI PACCTOSHUS B MUJUIMMETpPAxX BBOSTCS YTVl B
rpagycax.

Scale (MacmrabupoBanue). 3epkaibHOe oTpaskeHue (Mirror)

WNHCcTpyMEeHT HCTIONb3yeTCs Al U3MEHEHUSI pa3MepOB U MPOMOPIHI OObEKTOB IEIMKOM U UX OTAEIbHBIX
AIIEMEHTOB JIJIsl UCKaxxeHus. [[1s ykazaHus oObekTa Oyayliero MacitabupoBaHusi BO3MOXKHBI JIBa BapHaHTa
BhIOOpa (Kak ®W Il JAPYTHX paHee PacCMOTPEHHBIX HWHCTPYMEHTOB MOAM(PHUKANNN): MOXKHO HIH
MIPEIBAPUTEIILHO BBIOPATh €r0 MHCTPYMEHTOM «Select» (BbIOOp), a 3aTeM BHIOpATh (BKIIOYUTH) HHCTPYMEHT
KJIMKOM Ha KHONKE (CTaHIApTHBIM Kypcop H3MEHseTCs Ha H300pa)KeHHe WHCTPYMEHTA), WM CHayala
BKJIFOYUTHh MHCTPYMEHT, a 3aT€M KJIUKHYTb €ro KypcOpOM Ha 0OBEKTe (AIIEMEHTE).

[Ipexxae Bcero, 3aOMHUM MPHHIMITAATFHOE OrpaHUYCHHE MexaHu3ma macitabuposanus SketchUp - on
paboTaeT TONBKO U BCEr/a M0 HAIMPABJICHUSIM OCel CLIeHBI (KpacHOM, 3eeHo, cuneii)! Paccmorpum 310 Ha
npuMepe KyOuKa, «IpaBUIBLHO» OPHUEHTUPOBAHHOTO IO OCSIM, T.€. TAKOrO, B KOTOPOM Kaxaas U3 TpaHei
(moBepxHOCTEH) mapajienbHa OAHOMY M3 IUIAHOB Oceil, a peOpa, COOTBETCTBEHHO, MapauIeIbHBI OCSM.
Chnavana BbeIOepeM s MacITAOUPOBAHMS OJHY M3 TpaHel, HanpuMep - BEPXHIOK, T.e. (PaKTHUECKU
paccMoTpuM paboTy HHCTPpYMEHTa Ha Tuiockoi popme. [losiBrisieTcst rabapuTHBIE TPaHU U3 KENTHIX JTMHHUNA C
3eJICHBIMH KyOUKaMHU - «grip» (3a)KuMaMH) B yIJIax U B cepearHax pedep - Bcero 8 IIT. Ha TOBEPXHOCTb.

Kaxxgas mapa 3a)KUMOB «OTBEYaeT» 32 BO3MOXHOE HAMPABICHHE MACIITa0OMpPOBAaHUS B OJHY M JPYTYIO
CTOpOHY. B 3TOM «Iu10CKOM» TpuUMeEpe, MOHATHO, OyIyT 3aJelCTBOBAaHBI TOJIBKO JIBE OCH - 3€JIeHas U
KpacHasl.

Pazo0parbcst ¢ TeM, 9TO MPOUCXOAUT TPU TIEPEMEILICHIH 3a)KUMOB B cepeIuHe pedep, J0CTaTOYHO MPOCTO -
rpaHb OyleT MacIITaOMpOBaThCS BIOJb OCH B HANpPABICHUU «IIEPETATUBAHUS) 3a)XKHMa. AHAIOTUYHO
WHCTPYMEHT PabOTaeT ¢ 3aKMMaMH, PacIHOJIOKEHHBIMH B yIJlaX TPaHU, TOJIBKO TEMEPh YXKE MPOHCXOIUT
npornopimoHanbHoe (uniform) macmrTabupoBaHHe, T.€. OJHOBPEMEHHO IO JIByM OCsAM (B TpUMEpe Ha
TPEThEM PUCYHKE BBIIIC - KPACHOW ¥ 3€JICHOH ), IOCKOJIBKY HalpaBJIEHUE MACIITAOMPOBAaHUS HAXOTUTCS O]
YIJIOM K TUTaHAM OCEH CIICHBI.
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Teneps 0OpaTM BHUMAaHKE Ha CJICAYIOIINE BO3MOXKHOCTH:

- ¢ Haxaroi kmapume «Ctrl» mpoucxomuT IByHampaBlIeHHOE MaciiTabupoBaHue (B 00€ CTOPOHBI) IO
JIMHWH, COSIUHSIONICH 3a)KHMBI OT IIEHTPa BHIOPAHHOTO JIEMEHTA,

- MepeKNrouaTeNb  MMOMEPEMEHHOTO  Hakartus  kiaBumied  «Shifty  mpomopuuonadsHOTO  /HE
MPOTIOPIIMOHATFHOTO MAaCIITA0MPOBAHUE 110 3a/ICHCTBOBAHHBIM OCSIM.

Kpome Toro, ecnmu ognoBpemenHno Oynem ymepxuBath «Ctrl» + «Shifty, momyunm macmrabupoBanue ot
IIEHTpA - 32 YIJIOBBIC «3KUMBD» - HETIPOITOPIIHOHAIBHOE, 33 BCE OCTAIBHBIC - IPOMOPIIHOHAIBHOE.

Eme crnoxHei cuTyanus ¢ TpeXMEPHBIM OOBEKTOM, MOCKOJIBKY JIF00ast OMIMS MacIITaOUPOBaHUs, B T.4. C
knapummamu «Ctrl» u «Shifty Oyner BIusATH Ha TEOMETPHUIO YXKE 11O BCEM TPEM OCSIM CIICHBI OJJHOBPEMEHHO.
[TocMoTpuM, YTO TIPH 3TOM TPOUCXOINT - BHIOEPEM BeCh KyOWK IIEJTHMKOM M BKIIFOYMM HHCTPYMEHT. 311€Ch,
MIPEX/Ie BCEro, BHIUM TIOSBICHUE CIIE OAHOTO «3a)KMMa» IO IICHTPY KaXIOW T'paHU - 3TO W TMOHATHO,
MOCKOJIBKY TOSIBISIETCS BOSMOXKHOCTh MAacCHITAOMPOBAHMUS €IE MO0 OJHON OCH, HOPMAaJbHOH K TUIOCKOCTH
TpaHH.

B cinywyae BBoma B mnose «l3mepurenb» OTPULATENBHBIX 3HAYEHWM II0Jy4aeM 3€pKajbHOE OTPAKEHUE
(Mirror) o0bekTa. MOXKHO TIOTYYUTH TOT K€ PE3YAbTAT, €CIIH MEPEHECTH «3aXKUMbD» B MPOTUBOIMOIOKHYIO
CTOPOHY, 3a TPAHHUILIBI 00BEKTA.

Offset (mogoOue)

Cam MHCTpYMEHT HE CO3/1a€T HOBBIE TPEXMEPHbIE OOBEKTHI, OJJHAKO YPE3BBIYAIHO MOJE3€H M MOCTOSHHO
HCIOJIL3YCTCA B pa60Te, 3HAYUTCIIBHO OGHGI“IaSI 3aa4uun IIOGaBJIeHI/ISI I[CTaﬂefI B MOJACJIb U CO3aaHUA
00BEKTOB CO CIIOXKHBIMUA 00BEMaMH.

KopoTko mpuHIMIT MEWCTBHS - CO3MAETCS KOMWS JICKANTUX B OJHOM IUIOCKOCTH pedep MOBEPXHOCTEH
TMOOBIX OYepTaHUH (a Tak)Ke OTJENBbHBIX KPUBBIX) 32 CUET UX KOMUPOBAHUS HA OMUHAKOBOM PACCTOSIHUU OT
MCXOJTHOTO TOJIOKEHUS AIIEMEHTOB - KaK BHYTPh, TaKk U HapyXKy. [IpudyeM moja «KpuUBBIMUY) TOHUMAETCS Ba
1 0oJiee CMEXKHBIX MPSIMBIX JIMHEHHBIX CETMEHTA, JIeXkKAIHe B OAHOM MJIOCKOCTH - 1o 3D-TepMuHOIOTHH -
«coplanary» . Takum o00pa3om, eciii  TONBITAaTbCS MPUMEHUTh HMHCTPYMEHT K OTHENIbHON MpsMoit
JUHUHU-pEOpY WM KPUBOM, BCE CErMEHThI KOTOpPOM He «coplanar», MOSBUTCS «3alpellalouifil 3HaK» C
COOTBETCTBYIOIIEH TEKCTOBOW MOJCKa3KoM. U eme - 1i1st OTACIBbHBIX KPUBBIX TpeOyeTCs MpeIBapUTEIbHBIN
BBIOOp BCEX €€ CErMEHTOB MHCTPYMEHTOM «Select» (BBIOOD).

B cnydae ¢ moBepXHOCTSIMH, OCKOJIbKY CO3JJalOTCSl HOBbIE peOpa, BCeraa Co3/1aeTcs U HOBasl MOBEPXHOCTD
(TIpoTnTOPIIMOHAIIEHO OOJIBIIMX WM MEHBIITUX Pa3MEPOB), KOTOPYIO OHU OTPAaHUYHBAIOT.

ITocne BeIOOpa moBepxHOCTH (pebpa) Ha omHoM m3 pedep (On Edge) mosBisercs kpacHas TOdKa,
MOKa3bIBAIONIAsl «TOYKY OTCUETa» BO3JEHUCTBUS HHCTpyMeHTa. [locie 3Toro TdHeM Kypcop C HakaTo
KJIaBHUIIIEH BHYTPh (CO371a€M BHYTPECHHHMM, MEHBIIUN KOHTYP) WJIW HApPYXy (CO3aeM BHENTHUH, OOJNbIINN
KOHTYp) OT MCXOIHOTO pedpa, W JUIs 3aBEpILCHUsI OMIMKU OTIYCKAeM KJIABHILY MBIIIU B HY>XHBIII MOMEHT
(MOXXHO BBECTH B CTpoKy «M3MepuTenp» TOUHOE 3HaYeHHE IJIsl cMelleHus ). [[BuxKeHHne COmpoBOXKIACTCS
BPEMEHHOM YEPHOU TOUEYHOM JIMHUEH, TTO/ICKA3BIBAIOIIEH HANIpaBiICHUE NEUCTBUS HHCTPYMEHTA.
WHCTpYMEHT MOXHO HCIIOIB30BATh C TEM K€ MPUHIUIIOM JeHCTBUS U Ui paboThl ¢ «Arcy ([dyramm), u c
KPUBBIMH, HAPUCOBAHHBIMHU MHCTpyMeHTOM «Freehandy - ux xomuu Tak:ke CO3al0TCS B TOM K€ MIIOCKOCTH,
qTO U HCXOZ[HLIﬁ JJICMCHT.

Push / Pull (BeigaButs / BeiTssiHYTB)
WNHCTpyMEHT UCTIONB3YeTC sl ISl «BBIAABIMBAHUS) (BBITATMBaHUS) 2DMoOBEpXHOCTEl B TPEThEe U3MEPEHHE.

WuctpymeHnT He paboraeT ¢ peOpaMu, a TOJNBKO C TOBEPXHOCTSIMH W - TOJNBKO B HAaIPaBICHHHU,
MEPIICHINKYISIPHOM CaMON HMCXOTHOW ToBepxHOCTH. U eme - «3a pa3» MOXHO NMPUMEHUTh HHCTPYMEHT
TOJILKO K OJTHOHM, CMHUYHON TOBEPXHOCTH, T.€. OH «HE yMEEeT» OJHOBPEMEHHO padoTaTh ¢ HECKOJIbKUMH
(coOpaHHBIMH MHOXXKECTBEHHBIM BHIOOPOM) MTOBEPXHOCTIAMH, JAKE JISKAIMMU B OMHOU TUIOCKOCTH. Ecnu k
MOBEPXHOCTH, KOTOPYIO MBI BBIOpAM IS BBIJABIMBAHHS HEBO3MO)XHO NPHUMEHUTH 3TOT HHCTPYMEHT,
MOSIBJISIETCST TIOZICKA3Ka PSAAOM C KypcOpOM B BHJI€ CHMBOJIA «3alpElIaloNiero 3Haka». TakoW THITWYHBIA
Cllydail - TIONBITKA «BBIJABUTH» KPUBOJIMHEHHYIO (TOYHEE - CIVIAXKCHHYIO) MOBEPXHOCTH, HAIPUMEp -
OOKOBYIO MTOBEPXHOCTh IIWJIMHAPA, TOCKOJIEKY B 3TOM CIydae OHa BOCIIPUHHMAETCS HE KaK TUIOCKasl.
[TprMeHUTh 3TOT MHCTPYMEHT MPOCTO: BBIICIUTh HYXKHYIO I'paHb > BBIOpaTh MHCTPYMEHT «BbImaBUTHY >
KIIMKHYTh KYpCOPOM Ha IpaHb > MEPEMECTUTh Kypcop B HY)KHYIO CTOPOHY > B moJie «/3mMepuresns» BBeCTH
paccTosiHue > HaXKaTh «BBOI.
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[Tpu ucnonw3oBannu kinaBuimu «Ctrl» BbmaBnmuBaHue OyIeT 3aBepIIaThCS CO3MAHUEM HOBOM CTapTOBOMN
MOBEPXHOCTH, KOTOpasi MIPH JaTbHEHUIIIEM ABMKEHUH Kypcopa OCTaeTCs Ha MECTE... M TaK Jajee - KaK Obl
«IIOATAXKHOY.
Takum o0pazom, (pakTHUECKH MPOUCXOTUT BO3JAEHCTBHE HE HA caMmy BHIOpaHHYIO MOBEPXHOCTb, a Ha €€
KOIIHIO, TIPH 3TOM «OPUTHHAJ «OCTAeTCsl HA MECTe.
U eme ogHa oueHb mose3Has GYHKIMS - €CJIM Cpas3y Mociie MPUMEHEHHUS] Ha OJHOW MOBEPXHOCTU ABAXKIbI
OBICTPO KIUKHYTH (IBOMHOM KJIMK) MHCTPYMEHTOM Kypcopa Ha JIpYTroi - OyZeT BBIITOJIHEHO TO K€ JICUCTBUE
Ha Ty ’K€ BEJIMUMHY U B TOM € HampapieHuu!
Follow Me (Cnenyii 3a MHOI1)
WNucTpyMeHT ¢akTU4YeCcKu SBISETCS MPOABUHYTHIM BapHAHTOM MPEABIAYLIET0: TO >K€ BbIJIAaBIMBaHUE
mockocT 2D-durypsl (mpoduss), HO yxe 1o (BI0JIb) ONPEASICHHONW Hanpasistomei Tuann (myth). [Tpu
3TOM MpoHUIEM BBIIABIMBAHUS MOXKET ObITh J00as moBepxHocTh (Face), a nanpasnsromieit (Path) - mobas
OJTMHOYHAS TUHUSA-PEOPO (TpsMasi, TIOMaHas WJIM KpUBasi) WK PeOpO APYroil MOBEPXHOCTH.
C naHHBIM UHCTPYMEHTOM BO3MOKHBI pa3HbIe MOCIEI0BATEIbHOCTH ASUCTBUIA IS CO3AaHUS MOJIEIH:
1. BeiOpars uHCTpyMEHT «Crenyil 3a MHON» > KIMKHYTh KypcopoMm Ha mpoduib (KelaaTelbHO BO BCEX
CIly4asiX 3apaHee pacHOJOXKHUTh IUIOCKOCTh MPO(UIs TEPNeHIUKYISIPHO JIMHUU TYTH) > TPOBECTH
KypCOpOM BJIOJIb TyTH > KIIMKHYTh B KOHIIE Ty TH.
2. BreiOpate nHCTpyMeHTOM «Select» (BBIOOp) BCEe CErMEHTHI MyTH > BBIOpaTh MHCTpyMEHT «Cremyi 3a
MHO» > KIIMKHYTbh KypCOpPOM Ha MpOQHIIb.
3. BeiOparp uHCTpyMEHT «Crenyi 3a MHOW» > KIMKHYTh KYpCOpOM Ha Mpoduiib > HaXKaTh U yIAEpPKUBATh
«Alt» > mogBecT Kypcop K rpaHu JIF0O0ro 00beKTa > KIMKHYTh KypCcOPOM Ha I'PaHb.
Divide (ITonenuts)
[Tpu HeoOXomuMOCTH JeneHust 00beKTa (JTUHMSA, pedpo, ayra) Ha paBHbIC YacTH (CErMEHThI) HEOOXOIUMO
BOCIONB30BaThest komMaHaou «Divide» (Ilomenuth) M3 KOHTEKCTHOTO MeHI0. KomudecTBO yacTeil MOXKHO
yKa3aTh JBYMsI CIIOCOOaMM:
- KYpCOpPOM MBIIIKH JIBUTaTh €ro M0 OOBEKTY, MpPH MOSBICHUU HY>KHOTO KOJIMYECTBA KPACHBIX TOYEK
clenaTh 3aBEPIIAONIAN KUK JIEBOW KHOIMKOM MBIIIN;
- BBECTH C KJIaBUATyphl B nojie «M3MepuTenb» HyKHOE KOJTMYECTBO CETMEHTOB M HAXAaTbh «BBOI.
IIpakTH4eckoe 3aHATHE.
N3yunth 6a30BbIe MHCTPYMEHTHI PUCOBAHUS U PEIaKTUPOBAHUS
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
HapucoBars Mozenb 1oma.

Tema 5. Crua:xkuBanue pedep. Ciou. BenmomoraresibHbie, KOHCTPYKUMOHHBbIE HHCTPYMeHTHI (YK-6)
Jlekumus.
Soften / Smooth Edges (Cmsryenue / CrnaxuBanue pedep)
OnTUMAalbHBIM SBISIETCS] TIOAXOJ, MPH KOTOPOM HCHONB3YyeTCS MHHHMAIBLHO HEOOXOIMMasi JeTaIU3allus
MoJIeNiel B coueTaHuu ¢ 3(H(HEKTOM CMSATUCHUS/CTIKUBAHUS. JTa OMIUS OTKPHIBACTCS U3 TIIABHOTO MEHIO
«Window» (OkHO) > «Soften Edges» (CrimaxxuBanue pedep) uiu u3 KOHTEKCTHOTO.

«Angle Between Normals» (Yron Mexay HOpMaJISIMH) - BETHYMHA YTJIa MEXIY CMEKHBIMU TTOBEPXHOCTSIAMH,
MpU TMPEBBILICHUH KOTOPOM «pedporpaHuiay Mexay HUMU OyleT BU3yallbHO CMATYE€Ha WIH CIVIaXKeHa.
HacTpoiiky npou3BoguM MON3YHKOM, HpPU 3TOM peE3yJbTaT HHTEPAKTUBHO OTOOpa)kaeTcsi Ha MOJEIH.
BunumMm, uto ¢ yBennyeHueM 3Ha4eHMs yria (IpU MEpeMEleHUH IOJI3yHKa BIpaBo) OydeT MPOUCXOIUTh
Oonblllee MCKa)KEHUE MOJETH, COOTBETCTBEHHO NOAOMpacM ONTHUMAaNIbHYIO BelWyuHy. OueBHIHO, 4TO
KpaiiHee JIeBO€ IOJIOKEHUE MOJI3yHKa (DaKTUYECKU O3HA4aeT IOJIHOE OTKIIIOYEHHE CriiakuBaHus. Takas
BO3MOXKHOCTh MHOT/IAa TpeOyeTcsl Uil BpEMEHHOTO HAIVISAHOTO MM0Ka3a T€OMETPUH MOBEPXHOCTEH CIIOKHOM
KPUBU3HBI, IOCKOJIbKY HEKOTOPbIE MHCTPYMEHTHI BKJIIOYAIOT CIVIaKMBAaHHE aBTOMAaTHUECKH.

Pesynprar Takxke 3aBUCUT OT COUYETAHUS TAPaMETPOB, HA3HAYAEMBbIX MEPEKITIOYATENIMU HIKE TOJI3yHKA:
«Smooth Normals» (CrnakxuBaHue HOpMajeil) - BKIIOUYCHHME 3TOM OINIMUHU «CIIAXXHUBAeT» pedpa Mexay
CMEXHBIMU TIOBEPXHOCTSIMH, TaK, YTO OHU BMECTE HAYMHAIOT BOCIPUHHMATHCS MPOrpPaMMON Kak €IAHuHas,
eJIbHAS] KPUBOJIMHEHHAsI TOBEPXHOCTb.
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«Soften Coplanar» (Cmsrdyenne KOMIUIAHAPHBIX, JEXKAaIIUX B OJHOW IJIOCKOCTH TIOBEPXHOCTEH) -
BKIIFOYCHHE JTON ONIMH «CMAT4aeT» pedpa MexAy CMEKHBIMH, JIKAIMIMMU B OJHOW TUIOCKOCTH
MOBEPXHOCTSMH, JI0 UX MTOTHOTO CKPBITHUS.
Eme oquH, OBICTpBIN crioco0 CIIaXUBaHUS — UCTIONB30BaHWE HHCTpyMeHTa «Eraser» (J1acTHK) B cCOYeTaHUH
¢ kimapume «Ctrl». OTkIoUeHHE CIIa)KMBaHUS BO3MOXKHO IIPH HWCITOJIB30BaHUM HMHCTpyMeHTa «Eraser»
(mactuk) B coveranuu c knaBumamu «Ctrl» + «Shifty (mpu ycmoBum, yto Bkmrouena omius «Hidden
Geometry» - CKpbITasi FTEOMETPHUSL, CM. HIXKE).
Eme pa3 ormMeruMm, 4TO CMATYeHHE/CTIaXMBaHUE peOep — YHCTO 3pUTENBHBIM A(PQEeKT mpencraBieHUs
MOJIENIH, KOTOPBIM HE BIMSICT HA €€ TEOMETPHUIO - YTOOBI yOSIUTHCS B 9TOM, CHACJIATEe TPOWHOW KWK Ha
CIITA)KEeHHOM OOBeKkTe (BBIOOP BCEX AJIEMEHTOB), YTO JACT BO3MOXKHOCTh YBHUIETh B T.4. €r0 CKPBITHIC
ommueit pedpa.
Layers (Cnon)
OcHOBHOE TNperHa3HAYCHUE U MPSIMON Pe3yNbTaT JeHCTBUS CIOEB — pacipeesieHHe M0 HUM OOBEKTOB C
BO3MO)KHOCTBIO UX IOKa3a/CKPHITHA 32 CUET BKJIIOYCHHUS/OTKIIOUEHUS] BUIUMOCTH CAMHUX CJIOEB.
3amyCcTUTh AMCIIETYEP CIOEB MOXKHO uepe3 raBHoe MeHIo: « Window» (OkHo) > «Layer» (Cunoit). Takxke
111 pabOTHI CO CIIOSMU MOXKHO MCIIOJIb30BaTh KHOMOYHYIO maHenb «Layers» (Cion).
B nuanoroBom okne «Layers» (Cioun) Bbl MoxkeTe UCIIONIb30BaTh CAEAYIOMINE BOSMOXKHOCTH:
- KHOIIKa CO 3HaKOM « + » - 100aBIisieT HOBBIU CJION;
- KHOIIKA CO 3HAKOM « — » - YIAJSIET CIOM;
- xonmoHka «Name» (MMst) — Ha3BaHue cios (U MEPEeHMMEHOBAHUS CJIOSI BAXK/Ibl KJIIMHYTh Ha Ha3BaHUE
CJIOSI; TOUKA CJIeBa OT Ha3BaHUsI OMpPEesieT aKTUBHBIH CII0i);
- konoHka «Color» (LIBeT) — 1BeT 00BEKTOB Ha CJIOE;
- konoHKa «Visible» (BuauMocTs) — CKpbITHE/0TOOpakeHHE 0OBEKTOB TaHHOTO CIIOS;
- kHonka «Detailsy» (/leranu) — momosHUTETRHOE MEHIO, BKITIOUaroiee koMaHbl: «Select Ally (Beimenuts
BC€) - BBIJICTIUTH BCE CYIECTBYIomUe ciiou, «Purge» (OUnuCTUTh) - yaanuTh HE UCTIONb3yeMble ciiou, «Color
by Layer» (LIBeT mo ci1010) - 00BEKTHI OKPAIIUBAIOTCS B IIBET CIIOSI.
[Tepemerienue 0ObEKTOB CO CIIOS HA CIIOW BO3MOXKHO uepe3 auajoroBoe okHo «Entity Info» (Munpopmanus
00beKTa), JOCTYIMHOTO Yyepe3 raBHoe MeHI0 « Window» (OkHO).
Hide / Unhide (ckpbiTe / 0TOOpaxeHue) 00bEKTOB
B mpouecce paboThl, 0COOEHHO B CIIOKHBIX MPOEKTaX, HEKOTOpPble OOBEKTHI MOTYT MEIIaTh, 3aMEIJIATh
paboty. [ns ymoOcTBa nanbHEHIIEro MOAEIUPOBAHUS MOXHO BOCHOJB30BaTbCs (DYHKIUEH «CKPBITUSY,
BPEMEHHOTO OTKJIIOUEHUS BUTUMOCTH OOBEKTOB Ha HKpaHe.
CkpbiTHE 00BEKTOB BO3MOXKHO OJJTHMM U3 CIIOCOOOB:
1. C moMomipio qucrnerdepa cioeB - «Layersy (cM. BbIIe);,
2. Komannoii «Hide» (CxpsiTh) u3 riiaBHoro Menio «Edity (Pemakruposarts);
3. Yepes xoHTeKcTHOE MeHIO KoMaH 1011 «Hide» (CKphITh).
4. B nuanoroBoM okHe «Entity Info» (Mudopmarus oobvekra) ramouxoit «Hiddeny (CxpbIThIii);
5. C momomipto nHcTpymeHTa «Eraser» (Jlactuk) B coueranuu ¢ knaBuieit «Shifty.
UroObl CHOBa TOKa3aTh paHEe CPBIThIE OOBEKTHI (CAENaTh BUIUMBIMHU), OTKphiBaeM MeHIO «Edity»
(PenaxtupoBanue) > «Unhide» (OTMEHUTBH CKpbITHE), M Jajee — IO OJAHOMY M3 YIOOHBIX B JaHHOU
cutyauuu Bapuanry: «Selected» (Boiopannoe), «Last» (Ilocnennuit), «All» (Bcee).
OnHako BO3MOXKHBI CHUTyallUM, KOTJa B XoO€ pabOThl HYKHO «BBIOOPOYHO» OTMEHUTH CKPBITUE IS
KaKUX-TMOO OTAENBHBIX 21eMEHTOB (00BEKTOB). [l ATOrO Ciaydas MpeayCMOTpeHa CrelraibHas OIIIHS
«YCIIOBHOTO» TTOKa3a BCEX MOCTPOCHHH, CKPBITHIX paHee onmuer «Hide». Mcronb3yeM myHKT MeHIO «Viewy
> «Hidden Geometry» (Bum > CkpbiTas reoMeTpusi) — CKPBITBIE TOCTPOCHHS OyayT IOKa3aHbI
(«TIposIBATCSA») B CLIEHE B «IIYHKTHPHO-CETOYHOMY» BHje. [locie 3Toro, moHSATHO, HYKHbIE OOBEKTHI JIETKO
BBIOpaTh, clieNaTh «HOPMaJIbHO BUAMMBIMKY» omuued «Unhide», m cHOBa BBIKIIIOYMTH TOKa3 CKPBITOM
TrEOMETPHUHU.
Bcnomorarensabrit muHCTpyMeHT «Tape Measure» (pyneTka)
Haynem 3HaKOMCTBO C 3TOW HOBOH TpyNIION MHCTPYMEHTOB — OTKpbiBaeM MeHIo «View» > «Toolbarsy,
BKJIIOYAEM I0Ka3 (CTaBUM Tajouky) Ha myHkre «Constrution» (KoHCTpyKIMOHHBIE) - OJOK MX KHOIIOK
N00aBIsETCSI B OCHOBHYIO MAaHENIb HHCTPYMEHTOB.



Haznauenue u MMPUHIHUIT HCﬁCTBHH HHCTPYMCHTA «PYJICTKa» IMOHATHBI W3 HA3BaHUA - C C€ro IMOMOIIbIO
HU3MCPAIOTCA JIMHEHHBIC pacCToOAHUA MCKAY JIIOOBIMH AByMsS TOYKaMMU B IMPOCTPAHCTBE CHCHBI U
BBIITOJHATOTCA Pa3MCTOYHBIC OIICpalliu.

«Pynetka» paboTraeT (BBITATUBACTCS) B JTIOOBIX HANPaBJICHUSAX, HO Yallle BCETO, YTO TOHSATHO, TPUMEHSIECTCS
00 B TUIOCKOCTAX IJIAHOB OCEH, THO0 «BEJET OTCUET» OT JUHUHN ocel u pedep 00bekToB. Eciin HaunHaem
«BBITATUBAHME JICHTBD) PYJIETKH OT KOHEYHOW TOYKH JTMHUU, peOpa (MM TOYKH Hadada OCed — «originy), To
1o 3aBepuieHun omniuu cosnaercs «Guide Pointy (OmopHast Touka, ToOUka pa3METKH); €CIIM HaYMHAEM OT
000# pyroi (MpOoMeKYTOUHOM) TOUKH Ha JTMHUHU, pedpe (wnm Ha moboi ocn) — «Guide Line» (OnopHas
JIUHUS, TUHUS Pa3METKH ) O€CKOHEYHOM JJTUHBI.

Pa3merounbie 2MeMEHThI 00ECTICYUBAIOT BBICOKYIO TOYHOCTH MOCTPOCHUN 3a cdeT 3dexTa «IpuBsI3Km» K
HUM JIPYTUX SJIEMEHTOB IMOCTPOCHHUI, a MIOATOMY C UX MOMOIIBI0 yIoOHee (a MHOTJAa 3TO U €AMHCTBEHHAs
BO3MOXKHOCTh) TOYHO CO3/IaTh AJIEMEHT WA MPOU3BECTH MOAU(UKAIUU pedep M MOBEPXHOCTEH, BMECTO
TOTO, YTOOBI MBITATHCS «BBUIABIIUBATHY MBIIITKOW HY>KHOE PACCTOSHUE MU TOUKY.

MoxHO ucnonb3oBark «PyneTky» B posiM HOJHOIO aHAJOra peajbHOr0 MHCTPYMEHTA, T.€. TOJNBKO JUIS
3aMepa paccTosHUs 0e3 CO3MaHMs Pa3sMETOYHBIX JMHUHM (Todek). [ 3TOoro B KayecTBe MEpeKIrouaTess
UCTIONIb3yeM IonepeMeHHoe HaxkaThe KiaaBuiu «Ctrly» (3Ha40K «+» y Kypcopa CHUMaeTcs).

Emie onHa ouenb none3Hast yHKIMS HHCTPYMEHTA - CIOCOOHOCTh MacIITaOMPOBAHMSI 1IEIMKOM CLIEHBI HIIH
OTAEJIbHOTO 3JIEMEHTA.

Kak sTo paboraer? Bribupaem pedpo 00beKTa, KOTOPOE JOHKHO UMETh B UTOTE ONPEACIICHHYIO N3BECTHYIO
JUTMHY, 1 oTMepsieM «PyneTkoil» paccTosiHHEe OT OAHOM €ro KOHEYHOM TOYKH 10 Jpyroil. Jlamee BMecTo
(akTHUeCKOTO 3HAa4YeHWsS JJIWHBI pedpa B maHenu «Measurements» (M3meputens) BBOAMM CBOE
(HeobxonuMmoe), u mocie Haxarus «Enter» moSBUTCS OKOIIKO C 3alIPOCOM O TOM, XOTUM JIU JEHCTBUTENHHO
M3MEeHUTH pazmep? HeoOxoaumMo BeIOpaTh OJUH U3 BApUAHTOB:

- 7151 Bcex 00BbeKTOB ciieHbl: «Do you want to resize the model?»;

- JUIA peJaKTUPYEeMbIX Ipymil (koMoHeHToB): «Do you want to resize the active group or component?».

[Tocne monTBepkeHUsT 0OBEKTHI OyIyT MPOMOPIMOHATIBLHO OTMACIITAOMPOBaHbI, UCXOS U3 Ha3HAYCHHOU
BEJIMYMHBI.

Protractor (Tpancmoptup)

Hasnauenune u npuniun nevicrBus «TpaHcnoprupa» TakKe IMOHSATHBI M3 HA3BaHUA - C €r0 IIOMOIIBIO
U3MEPSAIOTCS YIVIOBBIE BEJIMYMHBL. VHCTPpYMEHT SBIISIETCA COCTaBHOM YacTb HMHCTpyMeHTa «Rotatey,
KOTOPBIM M3Y4YEeH JOCTATOYHO MOIPOOHO.

B pamkax Hamei TeKyIiei TeMbl 0CTaeTCs TOJIBKO J0OABHUTh, UTO « TpaHCIIOPTHP» MOYKHO MCTIOIB30BaTh U B
«YUCTOMY» BHJIE, KaK OTJEJIbHBII MEXaHU3M H3MepeHus U pa3MmeTku. [Ipu aTom oH paboTaeT mpakTUYEeCKU
aHAJIOTMYHO TEPBOMY PACCMOTPEHHOMY H3MEpUTEIbHOMY HHCTpyMeHTY - «Tape Measure» (pynerka),
€CTECTBEHHO, TOJBKO B YIJIOBBIX U3MEPEHUAX U €IUHUIIAX.

Kpome m3mepenust yrimoB, HHCTpyMeHT Takke co3faeT «Guide Line» (OmopHble IMHUHM) U3 CTOPOH ATHUX
yioB. «TpaHCOPTUP» MOMKET TakXe pa3MelaTbecs JU00 Ha IJIaHax ocedl (M «BECTH OTCYET» OT Oceid),
aM00 Ha NOBEPXHOCTAX OOBEKTOB, NPUHMMAs COOTBETCTBYIOUIYIO IUIOCKOCTh OpHEHTAauu. MOXXHO
3aUKCUpPOBaTh 3Ty OPHUCHTAIMIO, HakaB W yAepkuBas kiaBumry «Shifty, dro maer BO3MOXHOCTH
nepeMecTuTh « TpaHciopTup» B Apyroe MeCTO B TOM K€ IMOJIO0KECHHUH.

Jlst moctpoenus «Guide Line» (ommopHO# JUHUH) TIOC)IE BRIOOpAa HHCTPYMEHTA!

1. [TomemntaeM Kypcop B Hy>)KHOE MECTO U IIEPBBIM KIIMKOM IOKa3bIBAEM TOUKY LIEHTPA BpAILEHUS - BEPLINHY
OTMEPSIEMOTO yIJIa.

2. Bpamas pynerky, KIMKaeM BTOPOM pa3 [Jis ONpEAeSICHUs MOJI0KEHNS NIEPBON JIMHUM pa3METKU (OHON
CTOpPOHBI YIIa) Ha OCH, TIOBEPXHOCTHU MU pedpe 0ObeKTa.

3. Bpamas «pynerky», KIMKaeM TPETUH pa3 ulsl OINpElNeeHMs] MOJOKEHUsS BTOPOM JIMHUU pa3METKU
(BTOpO¥ CTOPOHBI yINIa) B HY)KHOW (PMHAIBHOW TOYKE, KOTOpasi OCTAeTCs B CIEHE, KaK ONOpHAas JIMHUS.
Buanm takke 1MHAMHYECKUN KOHTPOJIb 32 3aMepsieMbIM yIJIOM B naHenu «Measurements» (M3mepurens) ¢
BO3MO)KHOCTBIO BBOJIa CBOETO 3HAYCHHUs B rpaaycax (Wi KodpQpHUIMEeHTe YKIOHA) MMocie Hadana uiu (asy
II0CJIE 3aBEPLICHUS] U3MEPEHUSI.

B wtore Hampapisioniye - CTOPOHBI yIVIa OCTAlOTCS B ClieHE. MOXKHO OTKJIIOUMTH UX YCTaHOBJIEHHOE IIO
YMOJTYaHUIO MOSABICHUE, KIMKHYB «Ctrly» (aHamoruuHo 3Toil e onuuu y «PyneTku»).

Axes (Ocn)
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Haznauenue MHCTpyMEHTa — MEepeMEIICHNUE UIH NIEPEOPUCHTALIUS OCHOBHBIX ocell cueHbl. [lorpeOHoCTh B
TaKOW OMNIIMKM MOXKET BO3HHUKHYTHh NHpU padoTe ¢ 3JIEeMEHTaMH, PUCOBAHHWE WIM MOAU(DUKAIIMH KOTOPBIX
JOJKHBI IIPOMCXOANUTD MOJ] YIVIOM K HalpaBJIEHUSIM OCHOBHBIX OCEM.

BrIMOTHUTE IEpeopUEHTAITNIO0 0CEH MOKHO CIEAYIOIHUM 00pa3oMm:

1. Bxiuitoyaem kHOIKy «Axes» (OcH) M IomelnaeM Kypcop B BHJIE€ CUMBOJA U3 OTPE3KOB TPEX LBETOB B
cueny. Kak BuauMm, npu 3ToM opueHTaIUsl OTPE3KOB CUMBOJIA COOTBETCTBYET OPUEHTALIMN OCEH CLIEHBI 110
ymonmyanuio. Kirkaem Kypcopom, Hampumep, B yroji rpaHH, o0o3Ha4as HOBYIO TOuky «Origin» - Hayana
KOOpPJIMHAT.

2. TsaHeM Kypcop (pa3BopayMBaeM «TPOMHHUK» OCel) BIIOJb OJHOTO M3 pedep — 0003HauUaeM HaIpaBiICHHUE
KpPacHOI OCH M KITUKOM (PUKCUPYEM ero.

Tsnem Kypcop BIOIb pedpa, NEpHEHANKYISIPHOTO MEepBOMY (ITOBOpPAYMBAaEM 3€JICHYIO0 OChb) — 00O3Ha4YaeM
HalpaBlIeHHE 3€JICHOM OCH M KIMKOM (HKCHpyeM €ro, IOCJieé Yero CHHSS OCh aBTOMAaTHUYECKU
COPUEHTHUPYETCS NMEPINEHANKYIIIPHO KPACHO-3€JIEHOM IJIOCKOCTH. B MTOre mnosyyaeM HOBYIO OpHEHTALUIO
CUCTEMBI OCEH CLICHBI.

Ilocne 3aBeplIeHMs] HYKHBIX ACUCTBUM MOXKHO JIETKO BEpPHYTHb CTaHAAPTHYIO OPUEHTALMIO CLEHBI —
KJIMKHYTh TPOBOM KHONKOM MBIIIM Ha 000 M3 Oocell U B KOHTEKCTHOM MEHIO BBIOpaTh IMyHKT «Reset»
(ITepeycraHoBUTH).

B ToM ke KOHTEKCTHOM MEHIO Ha JIF00OM U3 oceil BeiOMpaeM MmyHKT «Movey (IlepemecTuts) - mosBasieTcs
auanoroBoe okHO «Move Sketching Context», B KOTOpPOM MOKHO BBECTU YHCJIOBBIE TapaMETPbl U3MEHEHUS
nonioxxenust (Move) u opueHTanuu (Rotate) kax ot u3 oceil.

Ho u 3T0 He Bce - CyIecTBYeT elle OJJMH, HAMHOTO 0oJsiee OBICTPBIN M YJOOHBIN MEXaHU3M MEePEOPHEHTALIH
oceil - B KOHTEKCTHOM MEHIO HYXXHOHM MOBEPXHOCTH 00beKTa BbIOMpaeM MyHKT «Align Axes» (BbrIpoBHATH
OCH) - OCHOBHBIE OCH CILIEHBI (IUIaHBI OCEH) YCTaHABIMBAIOTCA IO TEKyIlel BbIOpaHHOI moBepxHOcTH. 1
MOCJIEHAS JI€Talb - ONLMU NEPEOPUEHTALUU OCEW HE BIMAIOT HA «3EMJIIO» B MEXaHHM3MaX IOCTPOCHHS
TEHeH Ha 3emJie 1 Moka3a 3()(EeKTOB BU3YaTH3AIMU «3EMIU U HEOa».

Dimension (Pa3mep)

DTOT MHCTPYMEHT HCIONB3YeTCs JJISI YCTAHOBKH Pa3MEpPHBIX 3JIEMEHTOB («0Opa3MepHuBaHUsM») OOBEKTOB
CLIEHBI, YTO XapaKTEPHO AJIS MPOEKTHBIX MATEPUAIIOB.

ITpexne Bcero, pazdepemcst ¢ HACTPOHKaMM 110 YMOJIYAHUIO JJIs TEKYLIETO IPOEKTa, KOTOpble Ha3HA4YaloTCs
yepe3 nuanoroBoe okHo «Windowy» (Okno) > «Model Info» (Madopmanus mo cuene) > «Dimensiony
(Pasmepsr):

- «Text» (Tekct) - xkHONKa «Fonts...» OTKpBIBaeT IOMOJHUTENHFHOE OKHO BBIOOpa MIpUQTa - JTH0O0Tr0 M3
YCTaHOBJIEHHBIX B CUCTEME;

- «Leader Line» (Yka3areinp) - BapuaHThl 0()OpMIICHUS pa3MEPHBIX JTUHUNA U «3aCEUCK»;

- «Dimention» (Pa3zmep) - BapuaHThI TTOJIOKEHUS pazMepHOTo uncia («Align to screen» - BoIpaBHUBAHHE B
IJIOCKOCTH dKpaHa; «Align to dimension line» - 31ech MOCTyImHBI TPH BapHaHTa TOJOXKEHUS Pa3MEPHOTO
gucna: «Abovey - Hag pasmepHoi nuHHEH, «Centered» - mo meHTpy pasmepHoil auHuHU, «Outside» - mon
pa3MepHOH JIMHKEH));

- «Select all dimension» - BEIOpaTh Bce pa3Mephl B CIICHE;

- «Update selected dimension» - ©3MEHHUTH Bce pa3MephI B CIICHE;

- «Expert dimension settings» - monoaHUTENbHBIC HACTPOUKH («Show radius/diam prefix» - mokas/ckpbiTue
npedukca paauyca/nuametpa; «Hide when foreshortened» - ckpsiBath B pakypce; «Hide when too smally -
cKkpbIBaTh oueHb Menkue; «Hightlight non-associated dimensions» - mocBeYnBaTh pa3Mephl, HE CBSI3aHHBIC
¢ OOBEKTaMH).

[Toutn BCe oNIMU peAaKTUPOBAHHS PA3MEPHBIX AIIEMEHTOB JOCTYITHBI TAKXKe M B CIICHE Yepe3 IyHKTHI HX
KOHTEKCTHBIX MEHIO, B TOM YHCJIe OOJBITMHCTBO - uyepe3 auanoroBoe okHo «Entity Info» (Madopmarus mo
00BEKTY).

JlJis yCTaHOBKHM pa3MepoB: KIIMKaeM KHOIKY «Dimension» > KJIMKaeM B CTapTOBOW TOYKE > MepeMelnaeM
Kypcop BIIOJIb U3MEPSIEMOTO JIEMEHTA > KJIIMKAeM B KOHEYHOH TOYKE > mepeMeniaeM Kypcop Mo MI0CKOCTH,
B KOTOPOM XOTUM BHUJIETh pa3Mep > KIIMKAEM I 3aBEPILICHUS OIILIMH.



MOXXHO CTPOUTH pa3MEpHBIC AJIEMEHTHI, YKa3bIBAIOIINE JIIUHY, paauyc, AUaMeTp, KOOpAUHATY, TUIOIIAlb
obbekTa. /g npuMepa, MOXKHO IMOMEHATh pa3MepHOE MPEACTABICHUE YKE 3aMEPEHHBIX BEJTMUUH - IUAMETP
B paJuyc, a paauyc B nuametp. Jjist 3Toro genaeM KOHTEKCTHBIM KIIMK HA Pa3MEpPHOM 3JIEMEHTe, Halpumep,
panuyca u BeIOMpaeM IMyHKT KOHTeKcTHOro MeHio «Type» (Tum) > «Diameter» ([uametp) - ero BeJIMUMHA U
0003HaYeHUE U3MEHATCS Ha AMaMeTp. AHAJIOTHYHO BBIMOJIHACTCS 0OpaTHas 3aMeHa — JMaMeTp B PaIuyc.
Text (Tekcr)

DTOT MHCTPYMEHT UCIONB3YETCs JUIsl BCTABKM TEKCTOBOM MH(OpMaLUU B CIEHY - JIOOBIX MOSCHSIOIIUX U
MPOYMX HAJMHCEH.

TekcT cozmaeTcst ¢ HCMONB30BAHUEM HACTPOEK, KOTOpble HA3HA4aloTCs B AUAJIOroBoM okHe «Window»
(Oxno) > «Model Info» (Madopmanus no cuene) > «Text» (Teker). Kak Bugmm, 3T0 OKHO OYEHB TTOXOXKE Ha
npeapiaymee (Dimensions) ¥ MO yCTPOKUCTBY, U 10 aHAJTOTHYHBIM (PYHKITHSIM.

B SketchUp TekcT mpencrasien apyms tunamu: «Screen Text» (Oxpannbiit) u «Leader Text» (BerHOCHO#),
HACTPONKH, KOTOPBIX M BUIUM Ha COOTBETCTBYIOIIMX MaHEISX IUAJIOTOBOTO OKHA.

«Screen Text» (DkpaHHblid) - oTaMYaeTcss OT «BBIHOCHOTO» TEKCTa OTCYTCTBUEM BBIHOCHBIX JIMHUH
(TIpUBS30K K 3JE€MEHTaM MOCTPOCHHI{), U TJIABHOE - OH COBEPIICHHO HE3aBUCUM OT OOBEKTOB CIICHBI, HO
«IPUBS3BIBAETCS» K OMPEISICHHOMY MECTY Ha dKpaHe.

Jlig co3aHusi TaKOTO TEKCTa: KJIMKAeM KHOMNKY MHCTPyMEHTa (Kypcop MEHSETCS Ha €ro M300pakeHHe ¢
TEKCTOBBIM TTOJIEM) > KJIMKaeM KypCcOpoM B JIIOOOM MecTe dKpaHa, 0003Ha4Yasi MECTO €0 pa3MEICHHUs], - B
«3aT€HEHHOM» TEKCTOBOM IIOJIEé aBTOMAaTMYECKH MOSBISAETCS clIoBO «Text», roToBoe K pelnaKTHUPOBAHUIO
(«mepenuchIBaEM» HYXHBIA TEKCT) > KJIMKAaeM TPETUH pa3 B CTOPOHE Ui 3aBeplieHus onuuu. OcraabHble
OILIUY aHAJIOTMYHBI BHIHOCHOMY THITY.

«Leader Text» (BpIHOCHOI1) - COTEPIKUT HAUCH (TEKCT) U BEBIHOCHBIC JIMHUHU, KOTOPHIE MPUKPEILISIOT €T0 K
BBIOpaHHBIM 5ieMeHTaM. [1o cBoeMy «I10BeZeHHIO» ITOT BapUaHT - ITOYTH MOJIHBIN aHanor «Pazmeposy.
Jlig co3aHusi TaKOTO TEKCTa: KJIMKAeM KHOMNKY MHCTPYMEHTa (Kypcop MEHSETCS Ha €ro M300pakeHHe C
TEKCTOBBIM TIOJIEM) > KIIMKaeM KypCOpOM Ha BBIOpDAHHOM 3JieMeHTe 00BheKkTa (IMOBEPXHOCTHU WM pedpe),
0003Hauasi KOHEYHYIO TOYKY BBIHOCHOW JIMHUU > MEpeMeIIaeM Kypcop B HYXKHOE IOJIOKEHUE Ha SKpaHe,
KJIMKaeM BTOpPOW pa3 aisi (UKCAUU TOJOKEHUS BBIHOCKM > KJIMKaeM TPETHil pa3 B CTOPOHE JUId
3aBepuieHHsi onuuu. Ecnm XoTuM cpa3dy BBeCTHM HYXKHBIM TeKCT, HaOuWpaeM ero Ha KjaBuUaType Ha
MIPEIOCIIEHEM IIare - TEKCT «IIEPENUChIBAECTY» CONEP)KUMOE B «3aT€HEHHOM» TEKCTOBOM IIOJIE.

Ecnu Huuero He BBOAMM, B TECTOBOM TI0JIE€ aBTOMAaTHYECKH 110 YMOJIYAHUIO BBIBOJAUTCS HEKas WH(popManus
(B 3aBUCHUMOCTH OT XapaKTepa 3JI€MEHTA, OT KOTOPOTO JENAETCs BEHIHOCKA): OT IOBEPXHOCTEN - X IUIOIIA/Ib,
OT OAMHOYHBIX JHMHUH - JJIMHA, OT KOHEYHBIX TOYEK JMHHHA W pedep - KOOpAMHATHI, OT TPYII H
KOMIIOHEHTOB - UMS.

OTpenakTupoBaTh TEKCTOBOE COJIEPKAHUWE BBHIHOCKM MOXXKHO W IOKE B JI0O00M MOMEHT - jaenaeM B
TEKCTOBOM II0Jie JIBOMHOM KIMK (WM M3 KOHTEKCTHOro MeHio BbiOMpaem ommuio «Edit Texty -
PeaKTHPOBATh TEKCT) > BBIJEISIEM BECh TEKCT > HaOMpaeM CBOM TEKCT > KIIMKAaeM ellle pa3 B CTOPOHE IS
3aBEpILICHHS OILINY.
3D Text (3D-Texkcr)

DTOT MHCTPYMEHT pa3pabOTYMKH BKJIIOUWIM B OJOK ¢ KOHCTPYKIMOHHBIMA HHCTPYMEHTaMH, IOy,
TOJIBKO M3 cooOpaxkeHWil, 4uto OH, kKak U «Dimensions» (Pa3smep) m «Text» (TekcT) wucmomb3yer
YCTaHOBIICHHbIE B cucteMe mpu@Thel. [IpuHIMN ero paboThl TMPOCT - OH MO3BOJSIET CO3/1aBaTh W3
HaOpaHHOTO TekcTa 3D-00bekT. [IoHATHO, YTO MOTPEOHOCTh B HEM BO3HUKACT 3HAYHUTEIBLHO peXe, YeM B
OCTaJIbHBIX KOHCTPYKIIMOHHBIX WHCTPYMEHTAX, HO JUII HEKOTOPBHIX IMPOCKTOB (CKakeM, Ui JHM3aifHa
Hapy>KHOU peKJIaMbl) Takasi BOSMO)KHOCTh OYCHb NIPAKTUYHA.

Jnst coznanus 00beMHOTO TeKcTa HaxkumaeM KHOTKY «3D Text» - oTKpbIBaeTcs AMAIOroBOE€ OKHO OIIUH.
Habupaemblif TekCT oToOpaskaeTcst B TEKCTOBOM IIOJIE, HIDKE B OKOIIKaxX MapaMeTpOB HACTpauBaeM BH[
mpudTa (pudT, HaYepTaHUE U T.JA.) - OHU OyIAYT COXpAHEHbI M OTKPOIOTCS MPHU CICAYIOMEM IPUMEHEHUN
MHCTPYMEHTA.

«Form/Filled» - mepekirouarens MeXIy IABYMs BO3MOXHBIMH BapHaHTaMH: co3naHue 3D-o0bekra min
2D-nnockoit pUrypsl — KOHTypa TEKCTa.

«Extruded» - mepexirouyarenb BbBIIABIMBAHUS TEKCTa 3aJaHHON BEJIIMYMHBI B JIMHEHHBIX €IMHUIAX
u3MepeHuil npoekra. Beixitouenue mpenpitymiero nepekitodarens «Form/Filled» nemaer HeBO3MOXXHBIM
NPUMEHEHHE ATOH OMIINHU, YTO TOHSATHO.

30
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«Place» - 3akpbIBaeT AMAJIOrOBOE OKHO, IOCJE Yero TpedyeTcs ykazaTh MECTO B CIICHE M KIMKHYI» B HEM
KypcopoM - crofia ¥ OyJIeT MOMEILIEH 3TOT HOBBIM 00beKT. C 3TOro MOMEHTa peJakTHPOBAaHUE TEKCTa Kak
mpudTa CTAaHOBUTCS HEBO3MOXKHBIM, TaK Kak OH mpeBpamaercs B oObruHbId 00bekT SketchUp, Tounee
IPYIIY, C KOTOPOW BO3MOXKHBI BCE OIIUH, JOCTYITHBIE IS IIOOBIX Opyrux 3D-00beKToB.

IIpakTH4Yeckoe 3aHATHE.

N3yuuts crnaxxuBanue pedep, cimon. PaccmMorpers BcmoMorareabHbIe, KOHCTPYKITMOHHBIC HHCTPYMEHTHI.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

JlopabGoTarb MO/IEIb JOMa C UCIIOJIb30BAaHUEM HOBBIX HHCTPYMEHTOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

3 cemectp
* mocemaeMocTs — 10 0autoB
*  TeKylMi KoHTpoisb — 70 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB Kakaplid
* npemuanbHble 6amiel — 20 6amIoB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpois | Oamios

/ cpe3sl
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Beenenue.
Obmme
CBEIIEHHSI O
KOMITBIOTEPHOI
nporpaMme
SketchUp

Cobeceno
BaHHUe(KO
HTPOJIBH
blIii cpe3)

10

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTYJEHTOB.
10 Gaw10B cTaBUTCA TOLIA, KOIIa:

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

5 0annoB cTaBsATCs TOTAA, KOTAA:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
OTpeNIeTIEHHBIE HETOYHOCTH C TIOMOIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Gann craBuTCs TOTHA, KOTIA!

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCITPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.
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3amyck
HpOrPaMMBI.
Bri6op
mrabaoHa
HAaCTPOEK.
UnTtepodeiic
POTPaMMBI

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Bruimosne
HHE
npaKkTuye
CKOIo
3agaHus(
KOHTPOJIb
HBIH

cpe3)

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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HaBuramnus B
CIICHE.
IIpoekuun.
Busyanbuble
CTHIU

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

10

[IpakTrueckne pabOTHI BBIMOIHSIOTCS O TEMAaTUKE TMPAKTHYCCKUX
3aHSITHH.

8-10 6amioB — mpakTHUYeckas paboTa BHITIOJHEHA B MOJIHOM 00BEME,
CTYZIEHT CBOOOIHO BJIaJIeCT MAaTepHalIOM, JEMOHCTPUPYET TIIyOOKHE,
CUCTEMAaTHU3UPOBAaHHBIC 3HAHUS, CBOOOMHO OTBEYACT HA BOIPOCHI
WCTIONB3Ys MPO(ECCHOHATBLHYIO TEPMHHOIOTHUIO

5-7 ©OamioB — mnpakThdyeckas paboTa BHIMIOJHEHAa, HO UMEET
HEKOTOPbIC HETOYHOCTH BBITIOJTHEHHS, CTYICHT BIIAJICET
MIPEACTABICHHBIM MaTepUaioM, OTBEUAET Ha 3aJJaHHbIE BOMIPOCHI

1-4 Ganmnma - mnpakTudeckas paboTa B IIEJIOM BBITOJHEHA, OJHAKO B
MpoIlecCe  BBIMOJIHEHUS  JIaboparopHOW  pabOTBI  JIOMYIICHEI
CYIICCTBEHHBI OIIUOKH, CTYICHT CJIab0 BlajeeT WHGpopMaIHel o
TeMe, IIPU OTBETE UCIONb3YET 3arOTOBICHHBIN TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 33JaBacMbI€ BOIPOCHI
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Brinenenue
0OBEKTOB.
BazoBrie
WHCTPYMEHTHI
pHUCOBaHUS U
pEeNaKTUPOBaHU
a1

Cobeceno
BaHUE

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBITHIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

10-20 GayoB — nmpakTHyecKast paboTa BHIIOJIIHEHA B TIOTHOM 00BbEME,
CTYACHT CBOOOJHO BJlajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHUCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Y NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

5-9 OamnoB — mpakTHUeckas padoTa BBIOJHEHa, HO HWMEET
HEKOTOpblE ~ HETOYHOCTU  BBIINOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTEpHaJIOM, OTBEYAET Ha 3aJaHHbIE BOIIPOCHI

1-4 Gamna - mpakTUdeckas paboTa B IIEJIOM BBINIONHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOl  paboTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaLUEH MO
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJI1aBa€Mbl€ BOIPOCHI
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Crnaxxusanne | Cobeceno
pebep. Ciomn. BaHUE
Bcnomorarenbn
EIE,
KOHCTPYKIIMOHH
130
HHCTPYMCHTBI

MCTO,Z[I/IKa OIICHKHU CaMOIIOATIOTOBKH

CTY/ICHTOB.
5 6ayIoB cTaBUTCS TOTAA, KOTHA!

[J CTyneHT CBOOOAHO MPUMEHSET 3HAHUS
Ha MPAKTHUKE;

[J He nomyckaeT ommOoK B
BOCTIPOM3BEICHUY M3y4YEHHOTO MaTepHara;
[J CTyzeHT BBIIEISET ITIaBHBIE MOJIOKEHHS
B U3yYCHHOM Marepuaie 1 He
3aTpyAHSETCS B OTBETaX Ha
BUIOU3MEHEHHBIE BOIPOCHI;

[J CTyzneHT ycBauBaeT BECh 00beM
MPOTPaMMHOTO MaTepHuaa.

2 GaJu1 cTaBsTCA TOTAA, KOTAa:

[} CTyneHT 3HaeT BECh U3YUEHHBIN
Marepua;

[J OTBeuaet 6e3 0COOBIX 3aTpYIHEHNUH Ha
BOIIPOCHI MTPEeIoaBaTels;

[J CTyzeHT yMeeT MPUMEHSTh NOTy4YeHHBIE
3HaHUs HA PaKTHKE;

[J B ycl0OBHBIX OTBETaxX HE JOIMYCKaeT
CEpPBhE3HBIX OINOOK, JIETKO YCTPaHIET
oIpeesICHHbIE HETOYHOCTH € TIOMOIIIBIO
JIOTIOJTHUTENILHBIX BOIIPOCOB
npernoaaBaTers.

1 Ganma craBuTCs TOTIA, KOTJA:

[J CtyneHT 0OHapyXKHBaeT OCBOCHHUE
OCHOBHOT'O Marepuaja, HO UCIIBIThIBAET
3aTpyAHEHHS [IPU €T0 CaMOCTOSTEIILHOM
BOCTIPOM3BEICHUH U TpeOyeT
JOTIOJTHUTENBHBIX JOTIOTHSIOLINX
BOIIPOCOB MPETOIABATEIIS;

O IIpeamountaer OTBEYaTh HAa BOMPOCH
BOCTIPOM3BOJIAIIETO XapaKkTepa 1
WCTIBITHIBACT 3aTPYIHEHUS IIPU OTBETaX Ha
BOCTIPOM3BOJIAIINE BOIPOCHL.

Bann He Hauncnsercs Toraa, Korna:

[0V cTyneHTa UMEIOTCS OTACIbHBIE
MpeAcTaBiIeHus 00 U3y4yaeMoM Marepuaile,
HO BCe, e OonblIas 4acTh HE YCBOCHA.

Brmonne
HHUE
MpaKkTUyec
KOTO
3aTaHus

20

[IpakTudecknue pabOTHI BBIIONHAIOTCS M0 TEMAaTHKE MPAKTHYECKUX
3aHATHH.

10-20 GayoB — nmpakTHyecKast paboTa BHIIOJIIHEHA B TIOTHOM 00BbEME,
CTYACHT CBOOOJHO BJlajgeeT MaTepHalioM, AEMOHCTPHUPYET IITyOOKHe,
CHUCTEMaTU3UPOBAHHBIC 3HAHUSA, CBOOOJHO OTBEYAECT HA BOIPOCHI
UCTIONB3Y NPO(EeCCHOHATBHYIO TEPMUHOIOTHIO

5-9 OamnoB — mpakTHUeckas padoTa BBIOJHEHa, HO HWMEET
HEKOTOpblE ~ HETOYHOCTU  BBIINOJIHEHMS,  CTYAEHT  BIajAeeT
MIpEICTaBIEHHBIM MaTEpHaJIOM, OTBEYAET Ha 3aJaHHbIE BOIIPOCHI

1-4 Gamna - mpakTUdeckas paboTa B IIEJIOM BBINIONHEHA, OAHAKO B
mporecce  BBINOJIHEHHUS — J1a0OpaTOpHOl  paboTBl  JOIMYIICHBI
CYIIECTBEHHBI OMIMOKH, CTYACHT ciabo BiaxeeT WHpOpPMAaLUEH MO
TeMe, IIPH OTBETE MCIIONIB3YET 3arOTOBJIEHHBIN TEKCT, 3aTPyAHIETCS C
OTBETaMH Ha 3aJI1aBa€Mbl€ BOIPOCHI

ITocemaeMocThb

10

10 6amnoB — crynent nocetwn Bce 100% 3ansaTHit

7-9 GannoB — cTyaeHT nmoceTws He MeHee 80% 3aHATHil

4-6 6amnoB — cTyneHT nmocetun He MmeHee 50% 3aHaTuit

1-3 Gannma — CTyIeHT moceTH1 He MeHee 25% 3aHaTuit

Ecnu ctynenT nmocetun meHee 25% 3aHATHIA, OAJUTBI HE HAUUCIISIFOTCS
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7. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- 3a TPOCGKT, BHIIOJHEHHBIM TO 3aka3dy paboromarens H
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aIoB;
- TIOJTHOCTHIO MOATOTOBJIICHHAS K MyONHMKAllUM CTaThsi 110 TEMaTukKe B
paMkax qucuuiuinHel — 10 6asos;
- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3ydaeMoit qucturuiuHe — 20 0amios;
- y4JacTue B BBICTaBKE IO TEMAaTUKE M3y4yaeMOW JUCHMITIUHBI — 20
0aIoB;
- myOnmuKamus CTaTbM IO TEMaTHKE H3ydyaeMoil OUCHUIUIMHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xxypHane u3 nepeuns BAK —10/15/20

8. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amipHOM MIKaie U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog  100-GammpHOM
YETHIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

PEeWTHHIOBOW OICHKA IO JUCHUUILNIMHE B  TPAJAUIHMOHHYIO

100-6ayuipHasA cucTeMa

TpanuimonHas cucteMa

50 - 100 GayuioB

3auTeHo

0 - 49 6aiut0oB

He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS

Boinosnenue MPAKTUYIECCKOIo 3aJaHus

Tema 2. 3amyck nporpaMmmsl. BeiGop mabinoHa HacTpoexk.
WuTtepodeiic mporpammbl

1 TTocTpoeHue MoaeIu KOMIBIOTEPA.
2 IlpumeHeHHne TEKCTYpPUPOBAHUS INIOCKONW TPEXMEPHON MOAEIH.

Tema 3. HaBuranus B cuene. Ilpoexunn. BusyanbHble cTuinm

Konuposanue 00beKTOB BIOIb MPAMOH JIMHUU. [[0BOPOT TpeXxMepHBIX PUTYp Ha pa3IUnYHbIE TPATYCHI.

[IpuMmeHeHre MacCUBOB NP KOMMPOBAHUU. 3BE3/I0UKH U IIECTEPEHKU.

Tema 4. Beigenenne o0beKTOB. bazoBbie HHCTPYMEHTHI pUCOBAHUS U
pEeNaKTUPOBAHUS

Pabota ¢ HaBuramuei. [locTpoeHue Ha MIOCKOCTH TUIOCKUX 3CKU30B. [TocTpoenue mnockocTel mox

Pa3NUYHBIM YIJIOM K TOpu30HTY. [TocTpoeHne pa3aiuyHbIX TUIIOB 00BEKTOB, HCIOIb30BAHUE 3aKPACKU B
KauecTBe MpocTeiinero Tekctypuposanus. [loctpoenne nunuHapuyeckux 00beKToB. [Ipu3Mbl, mupaMuib.

Tema 5. CrnaxxuBanue pebep. Ciion. BeriomorarenbHble, KOHCTPYKIMOHHBIE HHCTPYMEHTBI

[TocTpoenue konyca, mapa, Topa, uuHapa. [loctpoenune napycHeix Ten Bpaienus, Begenue purypsr
BI0Jb myTH. [locTpoeHne o0beMHBIX OyKB 10 HemepecekaromemMycs myTu. [loctpoenue Tena BpalieHus mo

pa3mepam. Ilemika, naabs

ColecenoBanue

Tema 1. BBenenue. O6mue cBeneHus 0 KoMmmnbloTepHOM nmporpamme SketchUp

TurmoBbie BOPOCHI ISl cOOeCceI0BaHUS
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1) Kaxxute napurammonssie anementsl B SketchUp
2) Ilouemy omna rpans Ky0a BeIIsauT B SketchUp Gosee cepoit, ueM apyras
3) [lepeuncnure 1BeTa Oceit
4) Ilepeuncnure ncrounuku ceeta B SketchUp
5) Kak nmpocMoTpeTh BHyTpeHHEE COAUPKUMOE KyOa
6) KakuM HHCTPYMEHTOM MOXXHO YBHJIETh BCE IOCTPOEHHBIE QUTYPBI
7) Kakoii KOMIIOHEHT MOSBISETCA B OKHE MPOrPaMMBbl IIPH 3arpy3Ke
8) B kaxoii popmar coxpansitorcs daiiinsr SketchUp

Tema 2. 3amyck nporpaMmmsl. BeiGop mabinoHa HacTpoexk.
WuTtepodeiic mporpammbl
Tunossle Bonpocs! A1t cobeceJoBaHUsS
1) Kak HacTpoUTh IECITUUHYIO CUCTEMY MEpP
2) Kakue metpuueckue cucteMbl Mep ecth B SketchUp
3) Kak npoBecTH JTMHMIO 33JaHHOTO pa3Mepa
4) Kak mpoBecTH JTMHHUIO APOOHOTO pa3Mepa
5) Kak oTo0pa3uTh pazMepbl Ha MOJETH JeTalN
6) Kak ycTaHOBUTH TOYHOCTH H3MEPECHUS
7) Kax otoOpakaercst OKpyKHOCTb. Kak HaCTpOUTh TOUHOCTh OTOOPAXKEHUSI OKPYKHOCTH
8) Kak HaiiTu IEeHTp OKPY>XKHOCTH
9) Kak HaliTu cepeuHy oTpe3Ka.
10) Kak pa3nenuTs OTpe30K Ha paBHBIC YaCTH

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE MPOBOIUTCS B JopMe 3adeTa

Tunosblie Bonpocsl 3a4era (YK-6)

Bomnpocel k 3k3aMeny - 6 cemecTp

1 Ocobennoctn  anumanuu Bo flash. Aaume. Knaccudukamuss ~ anume. dopMaTsl aHUME

2 AHUMaIMOHHBIA  TMEPCOHAX

3 Flash CS3 kak  mporpamma ajist CO37aHusI aHUMAaIIUH

4 OcnoBel  ActionScript 3.0

5 CrmemuanbHbBIE  KJIACCHI

6 Uucnau  mMareMaTHYecKHUe Onepanuu

7 MaccuBbl

8 IlporpammHOEe  CO3MaHME M300PAKESHUN U MAaCOK

9 ®unpTppl U TpaHChHOPMALUH

10 Ilporpammuas  aHMManus

TunoBble 3axanus 1s 3a4era (YK-6)
He npenycmotrpeno

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouenka I — Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
TOCTHKEHHMSI pe3ynbTaTa)
«3a4TECHO» VK-6 CryneHT TrpaMOTHO pacmpenensieT cBoe CB0000OJHOE BpeMms,
(50 - 100 6amnoB) BBITIOJTHSICT MPAKTHUECKUE 3aITaHUS
«HE 3aYTCHOY VK-6 CrTyneHT HerpaMOTHO pacrpesensieT cBoe cBoO0OOIHOE BpeMmsi, He
(0 - 49 6amnos) BBITIOJIHSIET MPAKTUUECKUE 3aJaHUS




5. MeTonnueckue ykazaHus AJisi 00y4a0OIUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxkaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0bem, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonnyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
o0ecredyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLMILTMHBL, @ TAK)KE BUJIbI 3aHATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HHPOpMalLMOHHOE oOecledyeHrue AMCHUIUIMHBDY — yKa3aHa
pEeKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeECIeueHUue ITUCIUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHQOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnnanuu o0y4aronmmMcs o padore ¢ TEOpeTUYeCKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl M JONOJHHUTh €ro € Y4YeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTyphl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CIENaTh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHalIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATEIILHOW pabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOM M JOMOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopori Ha pasMemnieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KOHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIM WKW B OTAEIbHOW TeTpamu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJDKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncriekT MoOXeT ObITh OMOPHBIM (COIEP)KATh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIOIIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEpHYTOro IiaHa (co3gaBaTh IEpEedYeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIECH aBTOpA);

- TOTOBUTBH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. T'ymepora, I X. OcHOBBI KOMIBIOTEpHOU Tpaduku : ydeOHOoe mocobue. - 2022-01-18; OcHOBBHI
KoMMbIoTepHOW Trpadukn. - Kazanp: KazaHckuii HallMOHAIBHBIA HCCIIENOBATEIBCKUNM TEXHOJIOTHYECKHUI
yuuBepcutet, 2013. - 87 c¢. - Tekcr : onekrponnsridi // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/62217.html

2. MonoukoB B. II. OcHoBel pabotel B Adobe Photoshop CS5 : mpakrtmueckoe mocobue. - Mocksa:
WNutepuer-Yausepcuter Hudopmarmonnsix Texuomormit (MHTYUT), 2011. - 236 c¢. - Tekcr
anekTponnbii  // OBC  «YHuBepcurerckas ~— OuOnMoOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=234169

6.2 JlononHUTENBHAS IUTEpPATYpA:
1. Banmmmna E., Ceseproxuna H., XazoBa C. Kommbrotepnas rpaduka : mpaktukym. - OpeHOypr:
OpenOyprckuii  rocymapcTBeHHbli yHHBepcuteT, 2014. - 98 c. - Tekcr : snexrponnsii // OBC

«YHUBEPCUTETCKAS OmoOImoTeka OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=259364



2. XuwpikuHa, A. . VmxeHepHas u KOMIbIOTepHasi Tpaduka : ydeOHOe mocodue. - Bech Cpok oxpaHbl
aBTOpCKOTO TipaBa; MmkeHepHas u KommbloTepHas rpaduka. - CraBpomnons: CeBepo-KaBkazckuit
dbenepanbublii yHUBepcuteT, 2016. - 99 c¢. - Tekcr : anmexktponnbii / [IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/69383.html

6.3 1Hble UICTOUYHUKH:
1. ITopran "I'ymanutapHoe oopazoBanue"” - http://www.humanities.edu.ru/

2. @enepanbHoe xpanwnunie «EnuHas kommekuus 1HUQPOBBIX  00pa30BaTENbHBIX PECYypCOB» -
http://school-collection.edu.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TIO JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyIuTOpruun JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IrpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MTOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHus: 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTHIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICUCHHE:
CorelDraw

Adobe Photoshop CS3

Adobe Reader

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhbie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. DNEeKTpOHHBIN KaTajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMoTeuHas  cuctema. —  URL:
https://biblioclub.ru
3. KoncynbranT cryneHTa. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOnmmoreuHass cuctema. — URL:

https://www.studentlibrary.ru

4. Hayunast snextponHas oubiamoreka eLIBRARY.ru. — URL: https://elibrary.ru

5. Poccwuiickas rocynapcrBenHast 6nbnuoreka. — URL: https:/www.rsl.ru

6. Poccuiickas HarmoHanbpHas 6nbamoreka. — URL: http://nlr.ru

7. [Ipe3unentckas 6ubnuoreka umenu b.H. Expriuaa. — URL: https://www.prlib.ru

8. Hayunas osnextpoHHas Oubnmoreka Poccuiickoii  akamemun — ecrectBo3Hanus. — URL:
https://www.monographies.ru

9. Dnexrponnas o6udmuorexka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

yIeKTpPOHHAsA HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3aumoneiictBue mpernopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



